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A FINE TELESCOPE 
OF ADVANCED DESIGN 


American made by Fecker — producers of professional 
astronomical instruments since 1882—the all-new 
electrically driven CELESTAR sets a new standard of 
quality. Designed and built to meet the requirements 
of the most exacting observer, this unsurpassed port- 
able instrument will give years of trouble-free observ- 
ing pleasure. The CELESTAR recaptures the true 


meaning of the words “Precision”’ and ‘‘Professional.”’ 


SOME OF THE EXCITING CELESTAR FEATURES INCLUDE : 

* Electric clock drive operating on 110V, 60CY 

* Brilliant hand corrected wave 4 inch clear aperture optical 
system 

* Slow motion adjustments in both axes 

* Fork type equatorial mount 

* Setting circles in both axes 

* Achromatic 30 mm aperture finder telescope 

* Rack and pinion focus adjustment 

* Heavy duty tripod of extreme rigidity 

* 

* 

* 

* 

* 





Coated optics throughout 

Adjustable mounts for both mirrors 

Adjustable latitude angle 

Metal tube 

Standard 1% inch 0.D. eyepieces to give powers of 35X, 









This superb telescope, 


complete as described, 





including choice of several 70X. 105X and 210X 
colors, is now available at a total low cost of Included with each CELESTAR, a heavy duty 
storage case and a copy of ‘New Handbook Of The 


f.o.b. Pittsburgh, Pa. 
$1985° Heavens” by Bernhard, Bennett and Rice 





WHEN ORDERING \ j. WW, i (=fou (=) # Tales 


WRITE DIRECT TO: ” 


6592 HAMILTON AVENUE ¢ PITTSBURGH 6, PA. 
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An All-Star Program 


HE STRIKING photograph of cir- 

cumpolar star trails on this month’s 
front cover was taken by an Austin, 
Texas, amateur, W. S. Warren. Besides 
the stars, two television aerials appear in 
the picture, leading him to comment: 

“An age-old spectacle, unsurpassed by 
anything television can present, is shown 
in this time exposure of the northern sky. 
Overpowering the two television antennas 
in its immensity and grandeur, this par. 
ticular celestial display only hints at the 
scenes which pass over the world’s citi- 
zens every night—many of whom are 
seated in a darkened room watching a 
flickering image on a two-foot screen. 

“Here the camera records what happens 
while one watches the northern heavens 
for some five hours any clear evening at 
30° north latitude. Polaris is the bright 
short arc just to the right of center. The 
very prominent star trail at the left is 
that of Kochab, in the bowl of the Little 
Dipper. 

“Late in September, 1953, a 4-by-5 
Crown Graphic camera, equipped with a 
127-mm. Ektar lens set for £/4.7 and fo- 
cused at infinity, was placed on a tripod 
and the exposure begun at about 9 p.m. 
Almost five hours later the shutter was 
closed. The film, Super-XX, was proc- 
essed commercially. Note the dimming 
of the star trails near the horizon, due to 
atmospheric extinction.” 

Peter A. Leavens, Freeport, New York, 
gives some hints for capturing star trails 
on film: 

“Winter nights provide the best oppor- 
tunities for star-trail photographs of long 
duration, but exposures for five or six 
hours are possible even during the sum- 
mer. Do not start until the last glow of 
twilight has disappeared, and the shutter 
must be closed before dawn begins, if 
you wish a minimum of sky fog. Tables 
of moonrise and moonset will have to be 
consulted to make sure that no lunar 
illumination interferes. 

“Use a fast film and open the lens 
diaphragm to its fullest, and as the earth 
rotates you will record hundreds of star 
paths. If the camera is directed toward 
Polaris, the trails will be arcs of compact 
circles, since the earth’s axis points to 
that part of the sky. When the field of 
the camera takes in constellations like 
Orion near the celestial equator, the 
trails become almost straight parallel 
lines. On occasion, a_ brilliant meteor 
may flash across the field of view, leaving 
its mark across the star tracks.” 





CORRECTION 
In the February, 1957, issue, the dia- 
gram at the upper left of page 171 was 
incorrectly relettered in our editorial 
office. The labels reading “200 Miles” 
and “800 Miles” should be interchanged. 
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Aquarius, is a luminous ring appearing 
about half as large as the moon. W. 
Baade’s photograph of this nebula, re- » 
produced here, shows a vast amount of de- 
tail; in the dark inner portion of this ob- 
ject, narrow jetlike streamers suggest 
violent motions. Some other planetaries 
are so small that they appear almost star- 
like. Although this is partly caused by 
differences in their distances, the true 
dimensions of the planetaries range from 
about 20,000 to almost 200,000 astronomi- a 
cal units. 

The number of recognized planetaries 
in our Milky Way galaxy is relatively 
small. Until about a decade ago only 
some 100 were known. Since then, R. 
Minkowski has added several hundred in 
the central bulge of our galaxy, mostly at 
great distances; and K. G. Henize has 





One of the nearest of the planetary nebulae is NGC 7293, in Aquarius, its 
apparent size being 12 by 15 minutes of arc. At its distance of about 600 light- 
years, this corresponds to linear dimensions of 2 by 24 light-years. The fila- 
mentary structure of the shell is revealed in this 200-inch photograph in red 
light by Walter Baade. Mount Wilson and Palomar Observatories photograph. 
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Planetary Nebulae—| 
Orro Srruve, Leuschner Observatory, University of California 
HEN observed visually through — because of intense emission lines in their 
a small telescope, a planetary spectra, due to the fluorescence of doubly 
nebula such as the Owl in Ursa ionized oxygen. These radiations, usually This large planetary, M97, the Owl 
Major appears as a small green disk, designated Ny and Noe, have wave lengths nebula in Ursa Major, is well-known 
looking somewhat like the planet Uranus — of 4959 and 5007 angstroms and appean to amateurs. It is about 200 seconds 
or Neptune. From this resemblance comes — green to the eye. ‘They are forbidden of are in diameter, and about 7,000 
the name planetary. These two planets — lines, which can be emitted only by gas light-years away. Lick Observatory 
owe their pale greenish color to abundant — of extremely low density photograph. 
methane gas in their atmospheres, which On photographs made with large tele . 
strongly absorbs yellow and red light, scopes, the planetaries show much variety found more than 100 in the southern sky. 
whereas the planetary nebulae are green in structure. The largest, NGC 7293 in We now know some 500 planetary nebu- 
lae, at distances up to about 10,000 ° par- 
: : aes = ae secs from the sun, and there must be 
[] l | T | hundreds more within this distance that 
nad | are obscured by interstellar dust clouds. 
| | ‘The total number of planetaries in the 
+40"}— : . {/ entire Milky Wavy mav be of the order of 
~ , 10.000. 
r+20}-+— 4 : ' 5 Tr a oe Phe distribution of the planetary nebu- 
; q rt |b 1 . me ae <4); on or | lae over the sky shows a marked concen- 
—* : > 5 Mie Es b ets a tration in the direction of the galactic 44 
od i | central bulge, but there are a few at dis- 
z | | tances of more than 10,000 parsecs from 
ae | the galactic center. The planetaries are | 
: not strongly crowded toward the central 
pee Koo Gs La Liles, yee Ba | iS ee Ee |: line of the Milky Way. Their arrange- | 
+++ ++ + | t—+—+-— ment in space is a slightly flattened sys- 
Se ae ta bo 8 ea ad 8820” 30? Sa 320" 300” eer ~=SCs«étem,,_ resembling that of the RR Lyrae 
CALPE UP yee eee variable stars, and differing from the very rs) 


The distribution of 371 planetary nebulae, by R. Minkowski. Reproduced flat system of the O and B stars and of 


from the “Publications” of the University of Michigan Observatory. the diffuse nebulae, both bright and dark. 
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Planetary nebulae, therefore, seem to 
velong to Baade’s Population II, which 
includes the very old stars of our galaxy 
like those in globular clusters), the RR 
the high-velocity 
stars. Indeed, one planetary 
known to belong to a globular cluster, 
NGC 7078. 

Hence it appears that at least some of 
the oldest they may 
develop the characteristics of planetary 
Since only one such object. is 


Lyrae variables, and 


nebula is 


stars, as evolve, 


nebulae. 




















known amid some 10 million stars in 
PLANE TARY NEBULA 
A — 
=] SG Line of Sight 

| fo Earth 
| | 
| . 
D | 

An observer’s line of sight passes 


through much more of the nebular 
shell at A or D than it does through 
3 and C combined; therefore the shell 
seems brighter at A and D and the 
planetary looks like a ring in the sky. 


globular clusters, we may infer either that 
rela- 


stars 


stage is of 


that 


the planetary nebula 


tively short duration or many 


by-pass this stage altogether. 
Inside a typical planetary is a very hot 


central star, whose surface temperature 


may be of the order of 50,000° to 100, 
000° K., and which is much smaller than 
the sun, but with about the same mass. 


The absolute photographic magnitude of 


such a star is about 0 or +1. 
\ planetary nebula itself appears much 
brighter than its central \lthough 


all of the light of the planetary is derived 


Star. 


by fluorescence from the central star, the 


latter is so hot that it radiates mostly 





ultraviolet light, and thus appears rela- 
tively faint to the eye or photographic 
plate. The density of a planetary nebula 
is low—in fact, there are only 10+ atoms 
centimeter—and_ its tempera- 
the random mo- 
about 


per cubic 
ture as 
tions of 
10,000°. 
All planetary nebulae are expanding, 
50. kilo- 
This is best seen on 


indicated by 


the free electrons is 


with velocities of about 10 to 
meters per second. 
the spectrograms obtained by O. C. Wil- 
son with a high-dispersion spectrograph 
that had many parallel slits instead of 
the customary single slit. Compare the 
photograph of NGC 7662 with its multi- 
slit appearance; both pictures show only 
the light of doubly neon at a 
wave length of 3868 angstrems. Near the 
center of the nebula the lines are split 
into two components, which are caused 


ionized 


by relative radial velocity shifts, one to 
the violet and the other to the red. This 
shows that the nearer side of the plane 
tary is approaching us (violet shift) while 
Such 


observations have given some indication 


the more distant side is receding. 


that the intrinsically larger planetaries ex- 
pand at a slower rate than smaller ones. 
books,* one by the Soviet 
astronomer G. A. Gurzadian, the other by 
L. H. Aller, University of Michigan Ob- 
new in- 


Iwo recent 


servatory, contain a wealth of 
formation on planetary nebulae. The first 
book treats their structural features, while 
the second deals particularly with atomic 
processes that produce the complicated 
nebular spectra. Yet, the reader of either 
book will be struck by how much is still 
to be learned. 

Gurzadian the 
stability of the planetary nebulae. Many 


starts with a study of 
of these objects show a ringlike form; 


the most famous is NGC 6720—the Ring 





*G. A. Gurzadian, Dynamical Problems of _ the 
Planetary Nebulae, 1954, Erivan (in Russian) 
L. H. Aller, Gaseous Nebulae, 1956, John Wiley 
and Sons, Inc 
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A negative print of neon images of 
NGC 7662, made by O. C. Wilson in 


October, 1952, 


with 


the 100-inch 


re- 


lector of Mount Wilson Observatory. 


nebula in Lyra. I 


Curtis many years 


t was shown by 


ago 


H. 
that this appear 


1. 


ance can only be explained by assuming 


most of the nebu 


lous matter to 


form a 


relatively thin shell surrounding the cen 


tral star. 


\s the diagram shows, such a 


The drawing at the left, of the Ring nebula in Lyra, was made by the famous astronomical artist L. E. Trouvelot in 
1874. He gives an accurate impression of this planetary’s appearance in the Harvard Observatory 15-inch refractor. The 
one-hour photograph at the right was made with the 100-inch Mount Wilson Observatory reflector on August 5, 1921. 
The central star is about 15th magnitude photographically and very blue; thus it is conspicuous on the photograph but 
Trouvelot did not see it. 
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A slitless quartz spectrograph attached to the Crossley 36-inch reflector at Lick Observatory was used to obtain this 
spectrum of the Ring nebula in Lyra, showing the different sizes of this planetary in various wave lengths. From right 
to left (red to violet), the eight principal images are at wave lengths 5007 and 4959 angstroms blended (O IID), 4861 
(hydrogen beta), 4686 (He II), 4340 (hydrogen gamma), 4102 (hydrogen delta), 3969 (Ne III + hydrogen epsilon), 3868 
(Ne IID), and 3727 (O Il). The Balmer continuum extends to the left of the 3727 image. Narrow horizontal streaks in 
the field are spectra of neighboring stars. The spectrum of the central star is faintly visible, and the comparison star 


at the bottom is Gamma Lyrae, of spectral class AO. 


shell of luminous gas would appear as a 
disk with a bright periphery and darke1 
center, 

The expanding shell of gas that consti 
tutes a typical planetary nebula was pre 
sumably once part of the central star. 
Gurzadian suggests that the actual out 
flow of gas from the star was of short 
duration—how short he does not say 
and is no longer going on. The ejection 
of the shell took place within a_ brief 
interval, perhaps as long ago as a few 
thousand years. 

(This reminds us of a nova outburst, 
in which a star blows off its outermost 
layers. But a planetary nebula contains 
about 1/10 as much mass as the sun, 
while in a normal nova the mass of the 
expanding gases is only about 10>5 or 
10-6 the sun’s.) 

As the gaseous shell continues to ex- 
pand, it encounters a certain amount of 
interstellar matter, which may be re- 
garded as stationary with respect to the 
planetary. The shell sweeps up the inter 
stellar atoms and dust particles, and they 
tend to slow the expansion and to con- 
dense the outer parts of the nebula. This 
explains why many planetaries have well- 
marked outer edges, which do not gradu 
ally fade away as might be expected if the 
nebula were expanding into a vacuum. 

In its earliest stages the shell was fairly 
dense, and it was expanding at a larger 
velocity than at present. Gurzadian be- 
lieves the initial speed of outflow was 
100 kilometers per second or somewhat 
less (very much smaller than the velocity 
of expansion of a typical nova or supe) 
nova). At first the expanding shell suf 
fered practically no braking action from 
the surrounding 


intersteliar medium. 


Thus for a time the nebula grew at a 
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constant rate, but meanwhile the density 
decreased, and finally the resistance from 
the interstellar material became. signif 
cant. 

Now let us suppose that the shell was 
not exactly spherical at the start, but had 
bulges and hollows in its surface. ‘Then 


this irregular shape would remain un 





Long after Nova Persei brightened to 
magnitude zero in the year 1901 and 
faded again, the gaseous shell ejected 
during that great stellar explosion 
could be directly observed. This pic- 
ture was taken some 48 years later, in 
1949, with the 200-inch telescope, and 
shows that the shell’s disintegration is 
far advanced. Such rapidly expanding 
nova shells contain far less mass than 
planetary nebulae. Mount Wilson and 
Palomar Observatories photograph. 


Courtesy L. H. Aller, University of Michigan Observatory. 


altered as long as the braking action of 
the interstellar medium was negligible. 
But how would the shape be affected 
when the resistance became appreciable? 
Po solve this problem requires a compli- 
cated hydrodynamical study, but Gur- 
zadian’s physical ideas are relatively 
simple to understand. 

He attempts to answer the question: 
Will the braking action of the surround 
ing medium tend to shrink the bulges 
along the outer surface of the shell, o1 
will it tend to exaggerate them? In the 
first event the shell would remain stable, 
retaining its ringlike appearance. In the 
second case, the shell would become un- 
stable and would ultimately break up 
into a series of detached blobs of gas 
resembling in structure the large diffuse 
nebulae of the Milky Way. 

Up to the time when the resistance of 
the interstellar medium becomes signifi- 
cant, the bulges and hollows expand. to 
gether with equal speed—that of the 
initial outburst from the central star. Be- 
cause they extend farthest from the star, 
first the bulges enter the region where 
the resistance acts, and some time later 
the hollows enter the same region. But 
because of the expansion, the over-all 
density of the shell is decreasing steadily, 
and when a hollow reaches the critical 
distance from the star, it has a smaller 
density than that a bulge had at the 
Therefore, the 
hollow experiences a greater retardation 


start of the deceleration. 


from the interstellar material, and the 
bulge moves forward faster than the hol- 
low. ‘The irregularities in the shell’s sur- 
face become more pronounced; — the 
nebula becomes unstable and must break 
up into detached clouds. 


Gurzadian las computed the radius of 





2 














The planetary nebula NGC 2392 in Gemini, photographed in ultraviolet (left), violet, green, and red light, with the 
200-inch telescope. The third image from the left records the radiation of doubly ionized oxygen at wave lengths of 
1959 and 5007 angstroms. The faint outer portions of this double-ring planetary show an irregular structure sugges- 
tive of the breakup considered by Gurzadian as the ultimate fate of planetary nebulae. Mount Wilson and Palomar 
Observatories photograph. 


the shell when instability sets in; in centi- 
meters it is approximately equal to the 
cube root of the ratio of the total mass of 
the nebula (0.1 sun or 2 x 1082 grams) 
to the density of the interstellar medium 


(5 « 10-24 grams per cubic centimeter). 
The result is (2 x 1037/5 ~« 10-24)% or 
% > 1018 centimeters—about 200,000 


units. This value, Gur- 


vadian remarks, is close to the limit of 


astronomical 


size actually observed among the well- 
defined planetaries. According to B. A. 
Vorontsov-Velyaminov, there are only 
nine planetary nebulae out of 132 whose 
radii exceed 100,000 astronomical units. 

If we make the same computation for 
a typical nova in which the expelled mass 
is only 10~° solar mass or 2 1028 grams, 
the nova shell is found to become un- 
stable when its radius has become about 
10,000 astronomical units. With the rapid 


expansion typical of novae, this size will 


be reached in about 30 years. Thus, the 
shell of Nova Aquilae (1918) may be ex 
pected to reach the stage of instability 
at the present time, while the shell of 
Nova Persei (1901) is already unstable— 
as indeed the observations seem to show. 
Gurzadian concludes that the planetaries 
cannot be regarded as the end products of 
ordinary nova explosions. On_ similar 
grounds he also rules out the Wolf-Rayet 
stars and the supernovae as possible an- 
cestors of the planetary nebulae. 

How long can a planetary last before 
it breaks up into separate blobs of ma- 
terial? This begins to happen, as we cal- 
culated above, when its radius is about 
3 x 10!8 centimeters. The average ve- 
locity of expansion may have been about 
50 kilometers per 


second, which _ is 


5 x 106 centimeters per second. Divid- 
ing the radius by this velocity gives 
6 x 10! seconds, or about 20,000 years 


for the lifetime of a planetary nebula 
until it begins to disintegrate. 

Thus the planetaries are old compared 
with the few observable nebulous shells 
of novae, but when compared with the 
evolutionary cycles of even the hottest 
stars they are exceedingly short-lived. 
This, in turn, explains why there are so 
few observable planetaries at the present 
time. 

Gurzadian estimates that the ancestors 
of the planetary nebulae must be ex- 
tremely rare in space—about 10~1!° ob- 
jects per cubic parsec. By contrast, in the 
vicinity of the sun there is one star per 
cubic parsec. Recently, G. H. Herbig has 
made the interesting tentative suggestion 
that the rare variable stars of the R 
Coronae Borealis type may in fact be the 
earliest stages of the planetary nebulae. 


(To be continued) 





WHITE DWARF BINARY STARS 


Thirty-two double stars are now known 
that contain white dwarf components, 
according to W. J. Luyten, University of 
Minnesota. Binaries among such systems 
provide our sole direct means for deter- 
mining the masses of white dwarf stars. 
information 
about orbital motion and distances is 
sufficient in just three cases—the com- 


But so far the necessary 


panions of Sirius, Procyon, and Omicron? 
Eridani. 

Of the other 29 pairs, 14 already show 
orbital motion, but another five may be 
merely optical doubles instead of binary 
systems. Only one double star is listed 
in which both members are white dwarfs. 
This is LDS 275 in the constellation 
\ntlia; it consists of two 15th-magnitude 
stars 3.7 seconds of arc apart. Dr. Luyten 
suspects that their period of orbital mo- 
tion is about 700 years. 

Only one spectroscopic binary star is 
known that has a white dwarf member. 
This system is a l4th-magnitude member 
of the Hyades cluster. Known as HZ 9, 
its binary nature was detected by Jesse L. 
Greenstein at the Palomar Observatory. 
Should HZ 9 turn out to be an eclipsing 
system as well, it would provide an 


unprecedented opportunity to measure 
directly the diameter of a white dwarf 
star. 

Dr. Luyten presented his survey at the 
conference on binary stars held last Au- 
gust at the Dominion Astrophysical Ob- 
It has recently 
been printed as a_ publication of the 
University of Minnesota Observatory. 


servatory, Victoria, B. C. 


GEOMAGNETIC €HANGES 
AND RADIOCARBON DATING 


An important factor in radiocarbon 
dating of historical artifacts and other 
old materials may be the changes that 
have occurred in the earth’s magnetic 
field since ancient times. This is pointed 
out in the December 1, 1956, issue of 
Nature by three American geophysicists, 
W. Elsasser, University of Utah, and 
E. P. Ney and J. R. Winckler, University 
of Minnesota. 

They call attention to 
studies by E. and O. Thellier in France, 


laboratory 


who measured the residual magnetism of 
ancient — bricks, 
Gallo-Roman ruins of about a.p. 200. 


including some _ from 


From these measures, the French scien- 
tists could deduce the intensity of the 
earth’s magnetic field at the dates when 


the bricks were baked. 
the total intensity of the magnetic field 
in France has dropped by 65 per cent in 
the past 2,000 years. 

If this decline in the geomagnetic field 


They found that 


has been world-wide, the amount of cos- 
mic radiation reaching the ground has 
risen during the same period, because 
the field is becoming a less effective shield 
against the incoming charged particles 
that constitute cosmic rays. 

And if cosmic rays are becoming more 
intense, their bombardment of the atmos- 
phere should be producing an increasing 
amount of radioactive carbon of atomic 
weight 14. This would mean that the 
dating of archeological materials by meas- 
uring their carbon-14 content is giving 
erroneous results, for this method of 
dating assumes that radiocarbon was pro- 
duced in the past at the same rate as it is 
today. The effect would be to make an 
object actually 2,000 years old appear to 
be about 240 years older than that. 

Furthermore, a progressive change in 
the over-all magnetic field for longer 
periods of time than the nearly 2,000 
years covered by the Thellier data would 
give rise to much larger discrepancies, 
amounting to as much as 1,000 years for 


an object whose true age was 4,000 years. 
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The American University Observatory. The heliostat for the spectrohelioscope 
is to the left of the entrance, while the portable Zeiss refractor is at the right 
end of the observatory building. 


nese Republic, the observatory of the 
American University of Beirut ove 
looks the eastern Mediterranean from a 
campus. 


LG FHE CAPITAL city of the Leba 


high vantage point on the 
Founded in 1874, this is one of the oldest 
observatories operating in the Middle 
East, and after some years of neglect. is 
now becoming one of the popular places 
on the university campus. 

The present brown sandstone building 
was completed in 1895. It contains of 
fices, a library, an astronomical laboratory, 
transit instruments, and a 12-inch re 
fractor built by Warner and Swasey with 
photographic and visual lenses by John 
\. Brashear. 

In those days every senior in the uni- 
versity was required to take astronomy, 
and pure research was fostered at the ob- 
servatory. Under the directorship of 
Robert H. West, meteorological observa 
tions begun in 1874 were continued and 
a Milne seismograph was set up. 

Ihe famous Mount Wilson astronomer, 
Alfred H. Joy (now retired), began his 
career in astronomical photography at the 
American University Observatory. His 
series of plates of Halley’s comet in 1910 
is still preserved in the files. Following 
World War I, Julius A. Brown became 
director. He studied variable stars not 
only on plates taken with the 7-inch 
photographic doublet at Beirut but on 
plates procured from Mount Wilson and 
Harvard. Brown also helped develop 
several seismographs, and in 1929  bor- 
spectrohelioscope from the 
Institution of Washington; 
measurements ol 


rowed a 
Carnegie 
with this instrument 
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solar emission features have been made. 

Today, following a time ol consider 
able neglect during World War II, a pro 
gram of research is being re-established. 
Beirut’s unusual number of clear days 
permits drawings of sunspots to be made 
almost every morning with the finder ol 
the 12-inch telescope. ‘The observations 
and their reduction are supervised by 
the associate director, Prof. Georgio Con 
tino, who instituted this program several 
years ago. Current plans call for reno- 
vation of the spectrohelioscope so that 
early-morning flare patrols will be  pos- 


AMERICAN 
UNIVERSITY 
OBSERVATORY 


OweEN GINGERICH 
American University Observatory 


Beirut, Lebanon 


sible; perhaps in the future a quartz 
polarizing monochromator can be used 
for solar work with the 12-inch. 

The only project 
utilizing the large refractor at present is 
the measurement of double stars by Prof. 
Contino with a filar micrometer. Other 
accessories to this telescope are a camera, 
grating and prism spectroscopes, and a 
polarizing photometer, now used pri- 
marily for instruction. We are working 
on a photoelectric photometer with which 


research directly 


to test seeing conditions to determine if 
a more elaborate photometer would be 
feasible for 12-inch observations. 

\lso available for instruction. are a 
traditional clock-transit-chronograph — ar- 
rangement and a_prime-vertical instru- 
ment, but the latter has suffered with 
the passage of time and for the next few 
vears will give way to a neutron pile for 
neutron counts to be made by the 
physics department, as a contribution to 





Owen Gingerich, director of the American University Observatory, lectures to 
students at an open night. Prof. Georgio Contino, associate director, is at the 
right, wearing a bow tie. Photograph courtesy “Al Kulliyah” magazine. 
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ihe International Geophysical Year. ‘The 
7-inch photographic doublet and a 9-inch 
reflector are at present unmounted. 

The observatory library includes most 
important astronomical publications, and 
meteorological and 

Fresh interest in 


has long runs. of 
seismological serials. 
the dormant seismological program was 
aroused by the destructive earthquakes in 
Lebanon in the spring of 1956; if the en 
thusiasm does continue, three-component 
seismographs may be purchased and_in- 
stalled in the observatory within the next 
few years. 

Starting a year ago, a monthly series of 
open nights was initiated, and over 1,000 
persons, mostly students, have looked 
through the refractor. Visitors can view 
the illuminated transparencies in the ob- 
servatory hallway; at the foot of the stairs 
three successive “steps” outward in space 
are represented by the moon, a diffuse 
nebula in Scutum, and the spiral galaxy 
M101. An ultraviolet-light model of the 
nearest stars, built by the astronomy stu- 
dents according to instructions in the Oc- 
tober, 1955, issue of Sky and Telescope, 
page 496, has attracted a good deal of at- 
tention from visitors. 

The American University of Beirut has 
recently begun expanding its graduate 
school, although no graduate courses in 
astronomy are contemplated. But the 
observatory research potential will be 
strengthened by the growing recognition 
of the stimulus of pure research in a 
university environment. ‘The next decade 
should show a considerable growth in the 
observatory’s program and facilities. 


IN THE CURRENT JOURNALS 


HIGH ALTITUDE RESEARCH, by Eric 
Burgess, Journal, British Interplanetary 
Society, September-October, 1956. “Be- 
fore man can hope to achieve inter- 
planetary missions and to establish 

permanent satellites he must have more 

accurate knowledge concerning — the 
structure and composition of the te 


restrial atmosphere at extreme alti 


tudes.” 
THE AMATEUR SCIENTIST, Scientific 
American, January, 1957. “About ama 


teur observations of the aurora during 
the International Geophysical Year.” 

HE EFFECT OF METEORIC PAR- 
TICLES ON A SATELLITE, by S. F. 
Singer, Jet Propulsion, December, 1956. 
“The effects of large meteors, those 


having a mass of more than a micro 
gram, will be to penetrate thin skins 
of satellites or space ships upon impact 
—a microgram meteor penetrating ap 
proximately one millimeter of alumi- 
num skin. On the other hand, the 
much smaller and less energetic micro- 
meteorites will not be able to penetrate 
a skin of this thickness but instead will 
gouge out small pieces of the skin, a 
process which is very similar to sand- 
blasting.” 


NEWS NOTES 


THE SOLAR AUREOLE 

Even on clear, haze-free days, the sun 
appears surrounded by an aureole of 
light—greatly increased sky brightness in 
the vicinity of the sun caused by the 
scattering of light by molecules and 
particles in our atmosphere. ‘This effect 
is a major obstacle in observing the solar 
corona except at total eclipses of the sun. 

Measurements of the brightness of the 
solar aureole have been carried out by 
Gordon A. Newkirk, Jr., High Altitude 
Observatory, at five mountain sites in 
Colorado ranging in altitude from 5,420 
to 12,450 feet. His observations were 
photographic, made with a small portable 
coronagraph which had a focal ratio of 
{/100 and a field six degrees in diameter. 
On the same film that recorded the sky, 
a piece of opal glass illuminated by the 
solar disk was photographed as a_photo- 
metric calibration mark, thus permitting 
measurements of relative brightness. “The 
observations were made with four color 
filters from the blue to the infrared. 

At a distance of two degrees from the 
center of the solar disk, the brightness of 
the aureole in blue light is 1/ 100,000 
that of the sun, for an elevation 10,000 
feet above sea level. Dr. Newkirk found 
that the aureole brightness decreased ten- 
fold between the lowest and the highest 
of the stations from which he observed. 

Most of the light in the aureole comes 
from. scattering by relatively large par- 
ticles, he concluded. The sky brightness 
around the sun was least on days when 
cool, fresh air was sinking; it was greatest 
when warm or stationary air masses were 
present. Dr. Newkirk’s study is reported 
in the December, 1956, issue of the 
Journal of the Optical Society of America. 


AURORAL PATROL 
SPECTROGRAPHS 

Systematic observations of the spectrum 
of the aurora and the airglow of the night 
sky form an important part of the pro- 
gram of the International Geophysical 
Year. It is planned to install nearly two 
dozen auroral patrol spectrographs at 
widely separated places over the earth, 
with the greater number in the zones of 
maximum auroral frequency. 

In Antarctica, patrol spectrographs are 
being set up at Byrd Station, Little 
America, Pole Station, Fourth Station 
(Weddell Sea), and Fifth Station (Knox 
Coast). In the United States they will 
be located at Billings, Montana; Chicago, 
Illinois; Ithaca, New York; Sunspot, New 
Mexico; and Williams Bay, Wisconsin. 
There will be one at Thule, Greenland, 
two in Alaska, and two in New Zealand. 

Each spectrograph is housed in a 
weatherproof upright steel box 4} feet 
high and I-by-1} feet in cross section, 
surmounted by a dome covering an all- 
sky lens that images the heavens from 


horizon to horizon. Light from a meridi- 
onal strip of sky two degrees wide is 
admitted to the grating spectrograph, and 
the spectrum is recorded by an {/0.625 
Schmidt camera on 16-mm. film. The 
range of wave lengths that can be cov- 
ered by the instrument is from 3500 to 
8800 angstroms. The Perkin-Elmer Corp., 
designer and builder of the equipment, 
has adapted a laboratory-type instrument 
to function in the extremes of tempera- 
ture that may occur—with a range of 
165 degrees from the poles to the equator. 

The working of each unit is wholly 
automatic. A timer starts its operation 
after dusk and stops it before dawn. The 
length of exposure is controlled by a 
photon counter, which closes the shutter 
when the accumulating sky brightness 
has reached a predetermined total. On 
a dark night an exposure will be obtained 
every six or eight hours, but during a 
strong aurora, when the photon count 
builds up more rapidly, many more spec- 
trum photographs will be taken. But if 
the night is so very bright that normal 
aurora and airglow would be drowned 
out (as by moonlit clouds), a “twilight 
eliminator” goes into action and closes a 
shutter over the slit until the brightness 
level drops to the proper value. 


THOMAS GOLD JOINS 
HARVARD STAFF 

Thomas Gold, chief assistant to the 
\stronomer Royal of Great Britain for 
the past four years, has become a profes- 
sor of astronomy at Harvard University. 
Immediately preceding his appointment, 
Mr. Gold was a visiting professor at Cor- 
nell University, lecturing on cosmic 
radiation and radio astronomy. 

Known for his theoretical and instru- 
mental studies in a wide range of astro- 
nomical phenomena, Mr. Gold is one of 
England’s group of cosmologists that ad- 
vanced the thesis of continuous creation 
of matter in the universe. He also demon- 
strated the possibility that dark regions 
on the moon may be great dust layers 


(see page 224). 


RUMFORD AWARD 

Subrahmanyan Chandrasekhar, profes- 
sor of theoretical astrophysics, University 
of Chicago, will receive the 1957 bien- 
nial Rumford Premium award of the 
American Academy of Arts and Sciences, 
at its meeting in Boston on March 13th. 

The award will honor Dr. Chandrase- 
khar’s extensive work on the radiative 
transfer of energy in the interiors of stars 
and in stellar atmospheres. 





CORRECTION 
On page 164 of the February issue, 
in the first line of the last column, for 


7 xX 106 read 7 10° parsecs. 
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Stars along the Milky Way, including those as faint as magnitude 4.2, are plotted in this chart and the one opposite. 

Note the tendency of bright stars to crowd toward the dashed curve, which marks the central line of the brighter B 

stars. More of this curve lies south of the galactic equator (horizontal axis labeled 0°) than to the north, indicating 
that the sun is situated a little on the northern side of the plane of Gould’s belt. 


The Local System 


GrorGE S. Mumrorp, III, Tufts University 


STRIDES have been made 
delineating 


REAT 

in recent 

the spiral structure of our galaxy. 
Among the outstanding 
are studies of the spatial distribution of 
blue stars by W. W. Morgan and his as 
sociates, and the radio observations of 
the Dutch. 

Three sections of spiral arms have now 
been observed in the vicinity of the sun. 
We are located on the inner edge of the 
Orién arm, which includes the blue super- 
giants and the hydrogen clouds of Orion, 
as well as the North America nebula in 
Cygnus. The more distant arm includes 
the Double Cluster in Perseus, while the 
Sagittarius-Scorpius nebulae lie in the 
arm between us and the center of our 


years in 


contributions 


galaxy. 

This is, to be sure, a more precise de 
scription of the sun’s position in the 
than have been 
given some years ago, when all we knew 
was that the sun occupies an eccentric po 
sition some 9,000 parsecs from the ga 


galaxy possibly could 


lactic nucleus. But the new facts are still 
extremely general. 

An astronomer’s position is similar to 
that of a city dweller who has never left 
home. Such a person knows how far he is 
from the center of town, knows what his 
immediate neighborhood is like, but has 
little idea of his environs half a mile away. 
We know precisely where we are located 
in the solar system; however, beyond that 
no one is willing to be too specific. Is 
the sun in a condensation on the edge of 
a spiral arm? Is it in an offshoot of a 
spiral arm? Exactly what is our location 
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in the galaxy? ‘To answer these questions 
we must investigate fully all evidence for 


local structure. 


GouLp’s BEL’ 


Over a century ago, in 1847, Sir John 
Herschel pointed out a rather remark- 
able feature of the distribution of bright 











ail 








Tevescorpr, March, 1957 


The arms of the galaxy in the vicinity 
of the sun are indicated by hydrogen 
emission nebulae (plotted as dots). 
The sun is the disk at the center of 
the lines showing galactic longitude, 
and these are marked at 1,000-parsec 
intervals. The arrow indicates the di- 
rection to the galactic center. Adapted 
from a diagram based on the work 
of Yerkes and Harvard astronomers, 
published in “The Milky Way,” by 
Bok and Bok, Harvard University 
Press, 1957. 





stars. He noticed that in the winter sky 
those of Orion, Taurus, and Canis Major 
are well to the south of the galactic plane, 
while in the summer sky the brighter 
stars are to the north of the plane, in tke 
constellations Cygnus, Lyra, and Scorpius. 
\pparently the bright stars are spread 
out along a great circle inclined at an 
angle of about 20 degrees to the plane of 
the Milky Way. 

Some 30 years later, B. A. Gould, an 
American astronomer who was then the 
director of the Cordoba Observatory in 
\rgentina, drew further attention to this 
phenomenon. In the introduction to his 
star catalogue Uranometria Argentina, he 
wrote about a band of especially con- 
spicuous southern stars, beginning with 
those of Orion and including the bright- 
est in Canis Major, Columba, Puppis, 
Carina, Crux, Centaurus, Lupus, and the 
head of Scorpius. He noted that while 
the course of the band is indistinct in the 
northern hemisphere, its direction is in- 
dicated by the brightest stars in Taurus, 
Perseus, Cassiopeia, Cepheus, Cygnus, and 
Lyra. 

The approximate central line of Gould’s 
belt is designated by the dashed line on 
the accompanying charts of the constella- 
tions in and near the Milky Way. The 
solid line represents the galactic equator, 
and corresponds to the horizontal axis of 
the Lund Observatory chart in the center 
section of this issue. 

Gould suspected this apparent arrange- 
ment of the brighter stars indicated that 
the sun was in a small cluster, comparable 
to the Pleiades in size, distinct from the 
larger organization of the Milky Way. 
Distances between the stars involved are 
actually too great, however, to support 
this explanation. 

At Lund in 1916, C. V. L. Charlier 
pointed out that Gould’s belt is most 
strikingly evident for the stars of spectral 
type B visible to the naked eye. This 
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The brighter naked-eye stars of the Milky Way constellations are plotted in 


point was emphasized in 1924 by H. 
Shapley and Miss A. J. Cannon, whose 
diagrams are reproduced below. The 
left half shows that the B stars brighter 
than 5th magnitude exhibit the effect 
clearly—at the center of the diagram, in 
the direction of Orion, the stars are most 
numerous about 15 degrees below the 
plane of the galaxy. In the other diagram 
the faint B stars behave quite differently, 
preferring the central line of the Milky 
Way. We can therefore conclude, as two 
more recent investigations confirm, that 
Gould’s belt is a local effect. 

J. J. Nassau and Morgan’s 1950 survey 
of highly luminous O and B stars between 
visual magnitudes 6 and 10 near the ga 
lactic plane showed these stars to have an 
apparent distribution similar to that of 
Shapley and Miss Cannon’s faint B stars. 
On the other hand, the distribution for 27 
stars brighter than the limits of the survey 
(hence within 400 parsecs of the sun) in- 
dicates that the nearby O and B stars also 
lie along a fairly well-defined plane in- 
clined at about 20 degrees to that of the 
galaxy. 

Just last year, A. Blaauw published a 
comprehensive study of the distances and 
motions of northern O to B5 stars be- 
tween galactic longitudes 340° and 200°. 
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Gould’s belt is clearly marked by the stars 
within 200 parsecs, and these are more 
numerous between longitudes 80° and 
200° than between 340° and 80°. The 
relative motions of the stars between 
longitudes 80° and 170° are very small 
compared to their systematic motions with 
respect to the sun; they are members of 
Blaauw’s “Cassiopeia~Taurus group.” As 
few more distant O and B stars are found 
between longitudes 90° and 140°, the 
Cassiopeia-Taurus group may be a more- 
or-less isolated system. The distribution 
is shown in Blaauw’s chart on page 217. 

While Gould’s belt is still prominent in 
the distribution of O to B5 stars at dis- 
tances of 200 to 400 parsecs, two features 
are evident when we consider stars 400 to 
600 parsecs away. First, there is a lack of 
O and B stars between longitudes 100° 
and 150°, which H. F. Weaver attributes 
to a break in the local spiral arm. Second, 
Gould’s belt is no longer perceptible be- 
low longitude 150°, and, if it were not for 
the Orion association, would not be evi- 
dent at all. 

When we consider the acknowledged 
tendency for clustering among B-type 
stars, we should not be surprised to find 
that three of the four B-star aggregates 
within 600 parsecs of the sun lie along 





this chart and the one opposite. 


Gould’s belt. These are the I Orionis, 
II Persei, and Scorpius-Centaurus associa- 
tions; the I Lacertae association does not. 
According to Blaauw’s work of 1946, the 
Scorpius-Centaurus association is the 
chief contributor in the southern hemi- 
sphere to Gould’s belt. 

Although Gould’s belt is most prom- 
inent for the B stars, most of the 900 A0 
stars between magnitudes 7.0 and 7.8 in 
the Henry Draper Catalogue show the 
same orientation. For later spectral types, 
however, there is generally little or no 
indication that the galactic plane is not 
the plane of symmetry for all stars. 

Originally, Shapley considered all ob- 
jects whose plane of symmetry deviated 
greatly from the galactic equator to be 
members of the local system. In 1922 
Hubble discovered that the diffuse neb- 
ulae are distributed in two distinct belts, 
one coinciding with the Milky Way. The 
other, seen in the chart on the next page, 
closely matches Gould’s belt, although 
the inclination seems to be somewhat 
greater than for the B stars. Particularly 
noticeable is the lack of diffuse nebulae 
with large positive (north) latitudes be- 
tween longitudes 80° and 200°. 

In addition to the diffuse nebulae, a 
few nearby dark nebulosities evidently 











Two Shapley-Cannon charts of B-star distribution in the Milky Way: stars brighter than magnitude 5} at the left, those 

between 71 and 81 at the right. Galactic longitude increases toward the right in each case, from 0° to 360°; the north 

galactic pole is at the top in both charts. Open circles in the left-hand chart are averages of the bright B stars for 40- 
degree intervals of longitude. Adapted from Harvard Observatory Reprint No. 6, 1924. 
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belong to the local system. Those in 
Taurus and Orion fall on Gould’s belt, 
as does the one in Ophiuchus. Un- 
doubtedly because of the obscuration by 
the Ophiuchus nebulosity, Gould’s belt is 
not a prominent feature of the stars in the 
northern summer sky, as B. J. Bok pointed 
out in 1937. This nebulosity covers an 
area of 1,000 square degrees from longi- 
tudes 320° to 0° and in latitudes 0° to 
30°. The absorption is at least one mag- 
nitude between latitudes + 10° and + 30°. 

The apparent distribution of the dark 


out by Lilley in 1955. He found the gas- 
to-dust density ratio for the dark clouds 
of Taurus, Orion, and Perseus to range 
from 35 to 250, with a mean of 100. The 
positions of high intensity of the hydro- 
gen line at latitudes +20° and —20° 
coincide with regions of heavy obscura- 
tion. Apparently neutral hydrogen, as 
well as dust and early-type stars, is a 
constituent of the local system. Heeschen 
and Lilley further state that a 
fraction of all matter near the sun must 
be concentrated toward Gould’s belt. 
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This chart, published by Edwin P. Hubble in 1922, shows the distribution of 

diffuse galactic nebulae observable from Mount Wilson Observatory. They lie 

along two belts, one in the galactic equator, the other inclined about 20 degrees 
to it. From the “Astrophysical Journal.” 


nebulae is as striking as that of the diffuse 
ones. No dark clouds appear south of 
the galactic plane in the direction of the 
center of the galaxy, and none appear 
north of the plane toward the anticenter. 


Rapio OBSERVATIONS 


The B stars, dark nebulae, and difluse 
nebulae are all recognized tracers of 
spiral arms; therefore, it is not unexpected 
that Gould’s belt has been detected by 
radio observations of the 2l-cm. line of 
neutral hydrogen, considered by many to 
be the best of the spiral tracers. 

Several years ago D. S. Heeschen and 
A. E. Lilley used the Harvard 24-fovi 
radio telescope to study the 21-cm. line in 
the directions of the galactic center and 
anticenter, along a circle perpendicular to 
the galactic plane. The antenna tracked 
a fixed position while the receiver, which 
was tuned in frequency, recorded the 
brightness temperature in the hydrogen 
line as a function of frequency. The 
values of the peak brightness tempera- 
latitudes are 
diagram 


various galactic 
accompanying 


ture for 
shown in the 
representing the results of the survey. 
\s expected, the brightness temperature 
reaches its highest value in the galactic 
plane and then proceeds to drop off 
with increasing latitude. However, no- 
tice that there is also a concentration 
along a line inclined at about 20 degrees 
to the galactic plane, nearly coinciding 
with Gould's belt. 

4 concentration of neutral hydrogen 
clouds along Gould’s belt is not  sur- 
prising, in view of the interrelation be- 
tween gas and dust previously pointed 
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THE Loca. SysTEM 

Thus far, evidence has been presented 
which indicates the existence of a local 
system, but nothing has been said con- 
cerning its shape. If we refer to the 
Shapley-Cannon left-hand chart, we notice 
that around longitude 60° there are 
fewer nearby bright B stars than in the 
opposite direction, toward Carina. ‘This 
indicates, generally speaking, two pos- 
sibilities. Either we are on the forward 
edge, in terms of galactic rotation, of a 
local condensation of B stars, or there is 
considerable obscuration in this direc- 
tion. It is most likely that a combina- 
tion of both effects is present. As early 
as 1929, A. Pannekoek had _ established 
that the sun occupies an eccentric po- 
sition with respect to the nearby B stars. 

Two Russian’ astronomers, B. V. 
Kukarkin and P. P. Parenago, suggested 
that the sun is situated in a small local 
condensation (separate from the Orion 
arm), which is slightly elongated in the 
direction from Carina to Cygnus. The 
extension of the local system in these 
directions is clearly evident in studies of 
space density of B8-A0 stars. Bok finds 


that between longitudes 250° and 265° 
the number of these stars per thousand 


cubic parsecs increases steadily to a 
maximum at a distance of 1,000 parsecs, 
and then falls off. In the opposite di- 
rection, S. W. McCuskey found last year 
that the space density of B8-A0 stars 
attains a maximum within 500 parsecs 
of the sun. 

In 1950, Nassau and Morgan placed 
the center of the local system in the di- 
rection of Carina, with the sun on the 
leading edge. They gave the diameter of 
the local system as 500 parsecs. At Bonn 
a year earlier, H. Schmidt found the 
same direction for the center of the sys- 
tem, with the sun located 100 parsecs 
from it; but the diameter of his system 
is 1,000 parsecs. As there always has been 
considerable uncertainty concerning the 
size of the local system, this problem 
must be investigated carefully. 

The diagram by Blaauw shows the 
distribution of stars of spectral type B3 
and earlier within 400 parsecs and_be- 
tween longitudes 340° and 200°, pro- 
jected on the galactic plane. The dots 
represent stars in the Cassiopeia-Taurus 
group. Field stars are marked by plus 
signs if they are at positive galactic lati- 
tudes and by minus signs if they are be- 
low the galactic equator. The Scorpius- 
Centaurus stream consists of a_ rather 
compact assemblage of stars which pyro- 
jects onto the galactic plane in the region 
outlined; these stars form a_ structure 
separate from the local arm with the 
center of the assemblage about 200 par- 
secs from the sun. 

Precisely what stars or groups of stars 
in this diagram belong to the local sys- 
tem? Earlier we mentioned that the as- 
sociation I Lacertae did not lie on 
Gould’s belt; hence, a priori, it can be 
from the local system. The 

associations all fall along 
Gould’s belt. The I Orionis association 
is in the Orion arm, and T. Matthews, 
working with the Harvard radio tele- 
scope, has recently shown that II Persei 
(and I Lacertae) also belongs to the 
nearby part of the Orion arm. Thus, if 
we include I Orionis and II Persei as 
members of the local system, then the 
diameter would be about the same as 
that of Schmidt’s system (1,000 parsecs). 

On the other hand, should we rule out 
gross spiral features from membership, 
and include only the Cassiopeia-Taurus 


excluded 
remaining 
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The distribution of peak brightness temperature with galactic latitude for a 

section perpendicular to the galactic plane at longitudes 327° and 147°, from 

21-cm, observations by D. S. Heeschen and A. E. Lilley. From Harvard Observa- 
tory Reprint No. 396, 1954. 
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stream along with the Scorpius-Cen- 
taurus association (both of which Blaauw 
suspects to be isolated groups), we are 
dealing with a local system of the same 
order of size as Nassau and Morgan’s 
(500 parsecs). Moreover, the eccentric 
position of the sun in this system is 
clearly indicated in Blaauw’s diagram. 

Is the second alternative the prefer- 
able choice? Matthews has made a 
radio survey in a strip at longitude 100°. 
His results were given as a plot of the 
number of hydrogen atoms versus 
galactic latitude. The curve is double 
peaked, the lesser peak occurring at 
about latitude —4°, extremely close to 
the position of Gould’s belt at this long- 
itude; the larger peak is definitely due 
to the nearby Orion arm. The reality of 
the double peak should be carefully in- 
vestigated, for here may be evidence 
that Gould’s belt is distinguishable from 
the nearby arm. If this is true, then 
certainly we are correct in omitting 
gross spiral features from membership 
in the local system. 

\ second reason for limiting the ex- 
tent of the local system is based on the 
striking similarities between the dis- 
tribution of the stars in the Scorpius- 
Centaurus association and those in the 
Cassiopeia-Taurus group. ‘The centers 
of both are about the same distance 
from the sun; both are primary con- 
tributors to the phenomenon of Gould’s 
belt in opposite parts of the sky. It 
would prove extremely interesting if 
these two groups were actually con- 
nected, with the Ophiuchus and Taurus 
nebulosities forming the connecting 
link. 

To many astronomers, Gould’s belt is 
weak evidence for the existence of a lo- 
cal system. Dr. Blaauw has pointed out, 
in private correspondence, that Gould’s 
belt may be a feature similar to that ob- 
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Nearby stars of early spectral type, from O to B3, are shown projected on the 
galactic plane. This chart by A. Blaauw represents a region that is very close 
to the sun, in contrast to the wider coverage of the chart of the spiral arms on 
page 214; here the large circle has a radius of only 400 parsecs. The associations 
shown by circles lie along the Orion arm, and the position of the Alpha Persei 
cluster is marked by “a Per.” The dashed line points toward the galactic center. 
Reproduced with a few simplifications from an article by Dr. Blaauw in the 
May, 1956, “Astrophysical Journal.” 


OBJECTS CONCENTRATED TOWARD GOULD'S BELT 


1916 Charlier 

1922. Hubble 

1924 Shapley and Miss Cannon 
1933. Merrill and Burwell 

1946 Blaauw 

1950 Nassau and Morgan 

1954 Heeschen and Lilley 


Be stars brighter than magnitude 6.25 


B stars brighter than magnitude 6.0 
Some diffuse nebulae; extended dark nebulae 


A stars in Henry Draper Catalogue 


) 


O-B5 stars within 400 parsecs 
Luminous O and B stars within 400 parsecs 


Neutral hydrogen 


Associations I Orionis, II Persei, and Scorpius-Centaurus 


served in the Perseus arm. The 2l-cm. 
line observations of the neutral hydro- 
gen distribution show that the greatest 
extent of the elliptical cross section of 
the Perseus arm is neither perpendicular 
to nor in the galactic plane, but inclined 
to it. Equidensity lines for the cross 
section of this arm are drawn at the right. 
Local interstellar matter, for an_ ob- 
server at X, will appear to lie in a plane 
inclined to the galactic plane and thus 
cause a phenomenon similar to Gould’s 
belt. In this case, Gould’s belt is a 
manifestation of a far more general fea- 
ture of galactic structure than a_ local 
system would be. 


Our present knowledge of the types 
of objects that adhere to Gould’s belt 
is summarized in the preceding table. 
As we have seen, it is probably necessary 
to apply the criterion of distance to each 
object before we can award it member- 
ship in the local system, if one exists. 

While it is doubtful that the con- 
troversy over the existence or nonex- 
istence of a local system will be resolved 
in the very near future, the problem will 
eventually succumb to a combination of 
radio and optical research. Moreover, 
only when attempts have been made to 
distinguish between spiral features and 
phenomena which may be related to a 


local system, and only after a careful 
investigation of a possible link between 
the Cassiopeia-Centaurus stream = and 
the Ophiuchus and Taurus dark com- 
plexes has been made, will our knowl- 
edge be sufficient to permit us to state 
more definitely where the sun lies in our 
galaxy. 

Regardless of future observational re- 
sults, Gould’s belt is still present in the 
sky, still awaiting an explanation in 
terms of galactic structure. 
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In the Perseus arm of the galaxy, re- 
cent 21-cm. studies indicate the neutral 
hydrogen to be distributed asymmetri- 
cally in cross sections perpendicular to 
the galactic plane. In a similar man- 
ner Gould’s belt might not necessarily 
indicate the existence of a local system. 
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This key chart of Mars identifies features mentioned in the article, and may be compared with the drawings on the 
following pages. The vertical scale makes allowance for the foreshortening in high latitudes, but more for the northern 
than the southern hemisphere of the planet, as the south pole of Mars was tilted toward the earth during most of 1956. 
The chart is adapted from one prepared by Seymour L. Hess for the International Mars Committee, to be used in record- 
ing Martian clouds during the 1956 opposition. As on the earth, east is in the direction of decreasing longitude, on this 


chart to the left. 


Some Observations of Mars in 1956 


Tuomas R. Cave, JR. 


ARS’ 1956 opposition was long 
awaited by both professional 


and amateur astronomers. At its 
closest, on September 7th, this neighbor 
planet was only 35,200,000 miles away. 
Not since August, 1924, had the earth 
and Mars been separated by such a com- 
paratively narrow gulf of space, and they 
will not be this close again until August, 
1971. 

Only a few weeks. before the closest 
approach on September 7th, the ruddy 
planet had passed through the perihelion 
point of its orbit, on August 2Ist. One 
of the most important advantages of an 
Opposition so near perihelion is that 
Mars may be reasonably well studied for 
a rather long period. Most planetary ob- 
servers agree that Mars can be fairly satis- 
factorily viewed when the planet’s disk 
has a diameter of 10 seconds of arc or 
larger. In 1956 this condition prevailed 
for about seven months, from mid-May to 
mid-December. The apparent diameter 
of Mars on September 7th was 24.8 sec- 
onds, within 0.3 second of the maximum 


possible. 





The writer began observing Mars in 
1937, and has continued this work with 
telescopes of moderate aperture during 
every apparition since that time, except 
for 1943, and has made several hundred 
pencil drawings. For these nine opposi- 
tions, nearly all the observations were 
made at Long Beach, California, within 
half a mile of the Pacific Ocean and less 
than 60 feet above sea level. 

Such a location might appear to be a 
poor one for serious planetary work, but 
the reverse is true. The prevailing on- 
shore breeze and the moisture-laden ocean 
air make the seeing at Long Beach often 
nearly ideal. While clear nights are not 
numerous, a high percentage of them are 
favored with very good seeing. 

Last year systematic 
Mars were begun about the middle of 
June, as before that time predawn fog 
views of the 


observations of 


allowed only occasional 
planet. Observations were attempted on 
nearly every clear night, and drawings 
were made whenever the seeing was good 
enough to reveal considerable fine detail 
distinctly. All drawings were accompanied 


The Mountains of 
Mitchel are the bright 
detached spots just to 
the left of Mars’ south 
polar cap, in this draw- 
ing by Nathaniel E. 
Green on September 8, 
1877, at 12:30 Green- 
wich time. He used a 
13-inch reflector, powers 
200 to 400, on his Mars 
expedition to a moun- 
tain site on the island 
of Madeira. From the 
“Memoirs” of the R.A.S. 
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by written notes, which were also often 
made when the planet was not sketched. 

The telescope used on all but two 
occasions was my 12}-inch Newtonian re- 
flector, approximately f/6, which is equa- 
torially mounted and has a clock drive 
and electric slow motions. Orthoscopic 
eyepieces were used exclusively, often 
with a good achromatic Barlow lens. 
Usually the magnification ranged from 
225x to 450x, and very rarely exceeded 
600x. From long experience, I have found 
this telescope performs admirably for 
planetary work. 

The 1956 apparition of Mars will 
probably be regarded for many years to 
come as a remarkable but rather dis- 
appointing one. It was noteworthy for 
several extensive cloud areas, but there 
was very little contrast between the mare 
and desert regions of the planet. Obscu- 
ration in the Martian atmosphere was per- 
haps the main cause of this lack of easily 
visible detail. It is also possible that the 
surface markings themselves did not re- 
generate and darken as usual with the 
melting of the south polar cap. Undoubt- 
edly most observers who used 8-inch tele- 
scopes and smaller seldom saw the nor- 
mally dark markings easily and clearly. 
Telescopes larger than 8-inch showed the 
faded and tenuous details far better. | 
found that only a Wratten 23A (red), and 
at times a 25A (yellow), filter increased 
the contrast enough so some of the finer 
and fainter details could be glimpsed 
with certainty. 

By the middle of June the Martian 
south polar cap was large and rather 
normal in appearance, with a definite 
blue-gray fringe surrounding it. On June 
28th the first faint rifts appeared in the 
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This series of drawings of Mars in 1956 was made by Thomas R. Cave, Jr., with his 12}-inch reflector, except on one 


occasion, when he used the 24-inch refractor at Lowell Observatory. 


The label 


s give the date and Universal time, the 


longitude of the Martian central meridian, the quality of the seeing on a scale of 0 to 10 (best), the apparent diameter 
of the planet in seconds of arc, and the magnification employed. 


south cap, and the fringe began to darken. 
Early in July bright knots became visible 
around the edge of the cap, being much 
brighter at than the itself. 
\bout the middle of the month, 
darker areas in the blue fringe became 
very apparent; by then the dark rifts in 


times cap 


same 


the polar cap were very wide, and seemed 
to divide it into three or four sections. 
Near the end of July several bright spots 
formed just within the blue fringe of 
the rapidly melting cap. On a few occa- 
excellent seeing these spots 
seemed to sparkle or scintillate; their 
rapid changes in brightness were exceed- 
inglv beautiful. 

Although the south cap was following 
a normal melt pattern, by early August 
its outline became an irregular oval. Sev- 
eral small bright detached areas began to 
appear, very similar to those seen nearly 
the English amateur 


sions of 


80 years ago by 
N. E. Green on his expedition to the 
island of Madeira. His drawings of them 
were published in volume 44 of the 
Memoirs of the Royal Astronomical So- 


ciety (1879). Green saw these detached 
areas appear at almost the same Martian 
seasonal date that I did. 

On August 11th, at 7 o’clock Universal 
first view of the 
famous Mountains of Mitchel, named 
after O. M. Mitchel, first director of the 
Cincinnati Observatory, who discovered 
them in 1845. These mountains appeared 
single, very elongated, detached 
strip of white, just outside the blue fringe 
surrounding the south polar cap. Five 
nights later, I saw the mountains sepa- 
rately as two tiny bright points of light, 
exactly as drawn by Green in 1877. I 
last observed them on August 19th; two 
nights later they had vanished. 

By the second week in September the 
south cap seemed to have reached its 
smallest size, although it may have shrunk 
slightly more in early October. My last 
excellent view of the details of the south 
cap was on October 12th, when a very 
wide dark rift cut it in two, the western 
half being the brighter. 

The north pole of Mars was tilted 


time, I obtained my 


as a 


away from the earth between 19 and 25 
degrees during the months favorable for 
observation in 1956. ‘Therefore surface 
detail in the mid-northern latitudes of 
Mars was much foreshortened. On a great 
many nights mists and clouds were easily 
seen over the northern extremity of the 
visible disk, especially after mid-August, 
indicating the formation of the north 
polar cap. 

Already mentioned as one of the most 
striking features of this apparition was 
the faded appearance of the usually dark 
maria. This was obvious as early as mid- 
June as a dull, washed-out texture of the 
maria, that to a great extent persisted 
throughout most of my _ observations. 
Shortly after the second week in August, 
much of the dark detail seemed for a 
very brief time to increase noticeably in 
contrast, but by the end of August the 
contrast was even lower than it had been 
in June and July. 

In the following notes on the appear- 
ance of some individual markings, it is 
convenient to proceed westward around 
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the planet in the general order of Mar- 
tian longitude. These markings can be 
identified on the key chart on page 218; 
see also Mars map in Sky and Telescope, 
September, 1956, pages 502-3. 
The zero Mars 
through Sinus Meridiani (Dawes Forked 


meridian of passes 
Bay), which in 1956 was normal in out- 
line and appearance except for its un 
usual faintness. Farther west, Margariti 
fer Sinus presented very nearly the same 
outline as in 1954; it was separated from 
the much darke1 
light Pyrrhae 
\urorae 


Aurorae Sinus by the 


areas Regio and Eos. 


Sinus appeared appreciably 
smaller than in 1954, being almost de 
tached from Mare Erythraeum by a very 
light Capri Cornu. The tiny, extremely 
dark oasis, Juventae Fons, was many times 
visible on nights of fine seeing; I thought 
than in 1954, but not as dark 
as in 1941, when it sometimes looked like 


a drop of black ink. 


The ever-prominent Ganges canal was 


it easel 


usually easy in fair seeing. It was the 
only “double canal” I saw. With nearly 
perfect seeing, as on October 12th at 


1:40 UT, Ganges was very wide; its two 
edges were dark by contrast with the 


bordering desert, giving an appearance 
would be interpreted 


that under less 





favorable conditions as a double canal. 

Between Martian longitudes 70° and 
130° are the Solis Lacus and ‘Thaumasia 
areas. These interesting 
generally lacking in contrast. The darkest 


regions were 
details were the complex system of tiny 
oases comprising Solis Lacus itself, and 
the Agathodaemon bridge some 20 de- 
grees south of it. 

Ihe curving end of Sirenum Sinus— 
the easternmost part of Mare Sirenum— 
was prominent on a number of 
With 
border of 


very 
occasions. excellent seeing, the 
northern Mare Sirenum 
frequently resolved into carets or 
extended knots. light 
Phaethontis and Electris, were well pre- 
sented because the Martian south pol 
was strongly tilted toward the earth; 
sometimes they appeared as white as the 
south polar cap. During most of this 
apparition, Laestrygonum Sinus at longi- 
tude 200 
and 1941 appearance, being nearly sepa- 
rated from the adjoining mare by a 
narrow peninsula of desert. 

Far to the north and much 
shortened in all 1956 views were Trivium 
Charontis and the very large white oval 
area, Elysium, just west of it. These 
features were seen always skirting the 


was 
tiny 


Iwo regions, 


strongly resembled its 1939 


fore- 
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mists of the cloud-enveloped north polar 
regions. West of Elysium, and bounded 
on the west by Thoth-Nepenthes and 
Casius, is the large new dark area, Nodus 
Laocoontis, that attracted so much atten- 
tion in 1954. (It was described by Tsuneo 
Saheki on page 442 of Sky and Telescope 
for August, 1956.) Nearly the size of 
Texas, it still very prominent in 
1956, being plainly seen on a number of 
nights. But since it lies nearly in the 
same latitude as Trivium Charontis, it 
was not as well placed for viewing as two 


Was 


years ago. 

One of the best known of all Martian 
features is the great Syrtis Major, rich in 
detail and usually very dark. Its outline 
was rather normal, but contrast was lack- 
An interesting minor development 
new dark extension 


ing. 
in this area 
barely detached from the west border 
of Syrtis Major, centered roughly at 
longitude 305°, latitude +12°. Syrtis 
Major as a whole darkened appreciably 
between early July and late August; it 
was unusually light (obscured) about mid- 
September, darkening again in October 
and November. 

Well to the south of Syrtis Major is 
the large white oval, Hellas. This area 
was unusually interesting to me. During 


Was a 





Mr. Cave’s pictorial record of Mars in 1956 is here con- 
tinued from August 7th to September 5th. On the draw- 
ing of August 16th, Hellas is the large light oval just above 
the center of the disk, in which the famous “Hellas cross” 
is recognizable. On September 4-5, the very broad canal 
Ganges appeared in the lower left part of the disk. 
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Eight Cave 


the last decades of the 19th 


Schiaparelli and other leading observers 


century 


often represented Hellas as crossed by two 
linear markings. As early as August 11th 
last I obtained striking views of 
these during brief moments of steady air, 


year, 


and the “Hellas cross” persisted for the 
rest of the apparition. 

Hellespontus, an area famous for its 
seasonal changes, darkened noticeably be- 
tween July 10th and August IIth, and 
continued to intensify until nearly Octo- 
ber. North and west of this 
Sabaeus, the long, narrow, curving, dark 
band which terminates in Dawes Forked 
Bay. During 1956 Sinus Sabaeus generally 
had its expected appearance, except for 
a brief interval in mid-September when 
the portion between longitudes 340° and 
350° faded appreciably. In other years, 
Sinus Sabaeus has been paralleled by 
Pandorae Fretum, another dark strip 
about 10 degrees farther south. This 
time, however, the latter originated in 
Sinus Sabaeus and curved southwestward 
to meet the southern part of Margaritifer 
Sinus. 

Over 50 canals were observed and later 
identified the 1954 ALPO map of 
Mars. In appearance they ranged from 
wide, vague streaks to very narrow, well- 
defined My strong conviction is 
that in the best seeing they appear per- 
fectly straight and very sharply defined, 
showing no sign of resolution into dis- 
connected detail. The real canals should 


is Sinus 


on 


lines. 
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not be confused with the wide, soft, 
almost mare-like markings sometimes mis- 
named canals, which quite possibly are 
resolvable. With the possible exception 
of Ganges, no canals were observed as 
I saw nearly 40 of the 
which did not seem nearly as difficult 
objects as at previous oppositions. 

At least two major Martian cloud areas 


double. oases, 


were observed during the weeks when 
Mars was closest to the earth. On August 
20th, at about 7 o'clock UT, a very exten- 
sive white cloud appeared in the northern 
hemisphere, over Isidis Regio and ob- 
scuring the northern part of Syrtis Major. 
When last seen, two nights later, it ex- 
tended into Aeria. It was brighter than 
the south polar cap on all three evenings 
that I saw it. 

The other cloud I first saw on August 
30th, near longitude 170°, latitude —30°; 
it was very dense and yellow, cutting 
Mare Sirenum in half. By the next night 
it had expanded to obscure almost all of 
Mare Sirenum. On September 2nd and 
3rd, the yellow cloud had completely 
obliterated this mare, and was moving 
toward Thaumasia and Solis Lacus. By 
the 7th it had covered Solis Lacus, but the 
cloud was beginning to break up, and a 
small yellow patch just north of Aurorae 
Sinus could be distinctly seen. My last 
view of this great cloud was on September 
9th, when it still obscured Mare Sirenum 
and parts of Solis Lacus. 

This was undoubtedly the largest yel- 
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drawings of Mars cover the interval from the day before the 1956 opposition to four weeks afterward. 


low cloud ever observed on Mars, being 
fully 2,000 miles long at one time, and 
lasting nearly two weeks. Presumably it 
consisted of fine dust carried high in the 
Martian atmosphere by winds. Fine 
photographs of this cloud were obtained 
with the 12-inch refractor of Griffith 
Observatory by Paul Roques, who has 
reported his work in the Griffith Observer 
for October, 1956. 

My observations of Mars in 1956 were 
made with modest equipment, and _re- 
quired only an amount of time available 
This account may en- 
courage other observers to study our 
fascinating neighbor firsthand at its next 
opposition in 1958. At that time, the 
minimum Earth-Mars distance will be 
about 45.4 million miles, and the Martian 
disk will have an apparent diameter of 
more than for 
six months. Also, Mars will be consider- 
ably farther north than in 1956, being 
located in the constellation Taurus at its 
November, 1958, opposition. 


to most amateurs. 


10 seconds of arc about 





LOWELL DIRECTOR RESIGNS 

In January the Lowell Observatory, 
Flagstaff, Arizona, announced that Dr. 
Albert G. Wilson had resigned as director, 
and that Dr. Earl C. Sipher had become 
acting director. Dr. Wilson was made 
director two years ago, having formerly 
been on the staff of Mount Wilson and 
Palomar Observatories. 
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AMERICAN ASTRONOMERS REPORT 


Here are highlights of some papers presented at the 96th meeting of the American Astronomical Society at 
New York City in December. Complete abstracts will appear in the Astronomical Journal. 


Distant Galaxies Not 
Excessively Reddened 

At the 78th meeting of the American 
Astronomical Society, in December, 1947, 
Joel Stebbins and A. E. Whitford, of the 
Washburn Observatory, reported observa- 
tions with the 100-inch telescope that 
indicated very distant galaxies to be 
distinctly redder than nearby ones of 
similar types. This reddening was more 
than that expected from the red shift of 
the spectra of the same galaxies. 

Further work was done by Dr. Whit- 
ford in 1948, also with the 100-inch tele- 
scope, on the colors of four ellipticals 
and seven spirals in the Corona Borealis 
cluster of galaxies (Sky and Telescope, 
April, 1949, page 148). While the redden- 
ing was pronounced for the ellipticals, 
four spirals of the most open type did 
not show it at all. This difference became 
the basis for speculations on the cause of 
the Stebbins-Whitford effect for the ellip- 
tical galaxies. 

One interpretation involved evolution- 
ary changes in stars. The more distant a 
galaxy, the longer its light takes to reach 
us; hence we see the members of the 
Corona Borealis cluster, for instance, not 
as they are now, but as they were several 
hundred million years ago. Since it was 
thought the red supergiant stars in an 
elliptical system could evolve appreciably 
in such an interval, it was proposed that 
the nearby systems are lacking in such 
stars and therefore do not appear as red 
as their distant (younger) counterparts. 
rhe ellipticals differ from the spirals in 
having little or no interstellar matter 
from which new red supergiants might 
be born. 

Now, however, Dr. Whitford has made 
a new study of representative elliptical 
galaxies in four clusters at greatly differ- 
ent distances. The farthest of these clus- 
ters is receding from us at nearly one 
fifth the speed of light, or 60,000. kilo- 
meters per second. He has measured 
energy output curves photoelectrically 
with a seven-color filter system, from ultra- 
violet to infrared, using the 60-inch 
telescope on Mt. Wilson and the 200- 
inch Hale reflector. As a standard of 
color-energy comparison, he chose the 
star Spica, which has a smoother energy 
curve than the yellow dwarf stars used 
in the previous work. 

After allowing for the red shift of the 
apparent recession, Dr. Whitford found 
that the energy curves for all the galaxies, 
near and remote, were the same within 
observational error. Any age effect in 
elliptical galaxies therefore appears to be 
too small to be detected by his measures. 

The Wisconsin astronomer pointed out 
that the elliptical galaxy, M32, a com- 
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panion of our great spiral neighbor, M31 
in Andromeda, has an especially steep 
decline in its energy curve in the violet 
and near ultraviolet, an unknown charac- 
teristic when M32 was used as a*standard 
in the original work on color excesses. 
Photoelectric scans of M32 made in 1955 
by A. D. Code, of Washburn Observatory, 
have revealed this important fact. When 
proper allowance for the steep decline 
is made, the apparent color excess found 
from the 1947 two-color measurements is 
virtually eliminated. 

The new observational result, voiding 
the Stebbins-Whitford effect, is consistent 
with the Hoyle-Schwarzschild theory of 
the evolution of stellar systems, which 
would lead to a much slower change in 
the magnitude and color of the brightest 
stars in elliptical galaxies than that ex- 
pected on the 1948 hypothesis of the 
attrition of the red giants. 


Magnitude Distribution 
of Visual Meteors 

“A group of six observers covering the 
whole sky, and plotting all meteors szen, 
records less than five per cent of the total 
number visible to the naked eye.” This 
is the conclusion reached by Peter M. 
Millman and Miriam S. Burland, from 
a study of the magnitude distribution of 
approximately 30,000 meteors. 

These were selected from some 70,000 
visual meteors that have been recorded 
in Canadian programs of meteor observa- 
tions organized at the David Dunlap 
Observatory and the Dominion Observa- 
tory from 1933 to the present. The great 
majority of the meteors were recorded 
by groups of watchers working during 
meteor showers. On most of the pro- 
grams magnitudes were estimated for all 
meteors seen. 

Dividing the numbers of meteors ob- 
served into magnitude groups, it was 
found that in the absolute magnitude 
range —6 to 0 (very bright) the number 
of meteors increased by a factor of 3.7 for 
each magnitude interval fainter. (The 
absolute magnitude of a meteor is its 
magnitude as viewed from a distance of 
100 kilometers.) Weather and observing 
conditions seemed to have no systematic 
effect on this ratio, although it tended to 
be smaller when computed from the data 
of large observing groups. The Perseid 
shower exhibited a larger ratio than the 
other showers and the nonshower meteors 
in general. 

This ratio of 3.7 from one magnitude 
to the next is higher than meteor astrono- 
mers have assumed in the past; it leads 
to larger relative numbers for fainter 
meteors, but there are indications from 
telescopic meteor observations that the 


ratio may drop to 2.5 for absolute magni- 
tude +5. 

Dr. Millman is now with the National 
Research Council of Canada, and Miss 
Burland is on the staff of the Dominion 
Observatory, Ottawa. In closing their 
presentation, they pointed out that on the 
basis of their calculations, the earth en- 
counters 200 million naked-eye meteors 
daily. These have a total mass of at least 
10 tons, and possibly much more. 


Changes in a Planetary Nebula 

A striking progressive change in the 
spectrum of the small planetary nebula 
IC 4997 has been established by W. Liller 
and L. H. Aller, University of Michigan 
Observatory. The alteration consists of 
a year-to-year fading of the emission line 
of doubly ionized oxygen at 4363 ang- 
stroms, as compared with the hydrogen- 
gamma 4340-angstrom emission line. Har- 
vard and Lick Observatory photographs 
in 1913-16 showed the 4363 line to be the 
stronger of the two; in 1938-39 it was only 
30 per cent brighter than 4340; and by 
1949 they were equal in intensity. Ob- 
servations made last year at Mount Wil- 
son Observatory show that the fading 
has continued, for the oxygen line is the 
weaker by 23 per cent. 

This steady fading of the oxygen line 
is interpreted by the Michigan astrono- 
mers as due to a decrease in the number 
of uncombined electrons per unit volume 
in the planetary nebula. 


Turbulence in the Sun’s Atmosphere 

The spectroscope can be used to detect 
turbulent motions of the gases in the 
solar atmosphere, since the random mass 
movements of the gas along the line of 
sight will broaden the dark lines in the 
solar spectrum. Careful measurements of 
the shapes of the spectral lines are neces- 
sary, and many other factors that alter 
line profiles must be allowed for. 

The 150-foot solar tower at Mount Wil- 
son was used by John B. Rogerson, Jr., 
Princeton Observatory, for measuring the 
profiles of 70 solar spectral lines. The 75- 
foot spectrograph of the tower telescope 
gave a spectrum with a scale of (0.3 ang- 
strom per millimeter, which was scanned 
photoelectrically. Analysis of these obser- 
vations suggests a turbulent velocity of 
1.41 kilometers per second, which seems 
to be constant throughout the absorbing 
layers of the sun’s atmosphere. 

In a second paper, John H. Waddell, 
III, Smithsonian Astrophysical Observa- 
tory, told of his similar measurements of 
11 lines, using the 52-foot vacuum spec- 
trograph of the McMath-Hulbert Ob- 
servatory (Sky and Telescope, July, 1955, 
page 372). Since his observations were 
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inade at six positions on the solar disk at 
varying distances from its center, he could 
iscertain both the turbulent velocity 
parallel to the solar surface and at right 
angles to it. The former came out 3.0 
kilometers per second, the latter 1.8 kilo- 
meters per second. It is this second value 
that should be compared with the 1.41 
found by Mr. Rogerson, whose observa- 
tions were made only for the center of 
the disk. 


Microwave Observations of the Sun 

\lthough at radio wave lengths as short 
as four millimeters the earth’s atmosphere 
is partially opaque, useful observations 
can be made with small radio telescopes. 
\t the Naval Research Laboratory, 
Robert J. Coates has used a 10-foot pre- 
cision parabolic antenna with a_ beam- 
width of six minutes of arc to observe the 
sun. The atmospheric dimming amounts 
to about 50 per cent for the winter noon- 
time sun. 

At four millimeters, the sun appears to 
be a uniform disk (when it is free of sun- 
spots) nearly one per cent larger than its 
visual size. From measurements over a 
period of four months, beginning in July, 
1956, the solar brightness temperature 
was found to be 7,000° Kelvin, with an 
uncertainty of about 10 per cent. This 
temperature refers to a level in the sun’s 
atmosphere from 2,000 to 6,000 kilometers 
above the visible photosphere. 

On October 12, 1956, a large sunspot 
was nearly central on the solar disk, and 
repeated scans at four millimeters showed 
it to be slightly more intense than the 
rest of the sun. 
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X-Ray Emission During Solar Flares 

On July 20, 1956, a rocket fired by the 
Naval Research Laboratory reached an 
altitude of 100 kilometers only 11 min- 
utes after a solar flare was detected at 
the High Altitude Observatory near Cli- 
max, Colorado. Recording instruments 
in the rocket indicated that even in a 
relatively small solar flare there is strong 
X-ray emission, which may be an im- 
portant factor in producing some of the 
terrestrial S.1.D. (sudden ionospheric dis- 
turbance) phenomena associated with 
such outbursts on the sun. 

The rocket was one of the 10 “Rock- 
oons” launched from the U.S.S. Colonial 
in the Pacific Ocean about 200 to 400 
miles southwest of San Diego, California. 
Each morning a_ helium-filled Skyhook 
balloon, 72 feet in diameter and carrying 
a 200-pound Deacon rocket, was launched 
and allowed to float at a height near 25 
kilometers until a flare occurred, at which 
time the rocket was fired by radio com- 
mand from the ship. Every rocket carried 
ionization chambers to measure Lyman- 
alpha radiation (at 1216 angstroms), 
photon counters for soft X-rays (1 to 7 
angstroms), and scintillation counters for 
hard X-rays (0.05 to 1 angstrom). 

The successful experiment was de- 
scribed by T. A. Chubb, H. Friedman, 
R. A. Kreplin, and J. E. Kupperian, Jr. 
They were assisted at Climax by spectro- 
scopic observations of Richard Hansen, 
who on July 20th at 18:58 UT saw no 
flare on the sun. But between 19:05 and 
19:07 a class I flare occurred, and he im- 
mediately went to the radio transmitter 
to inform the ship off San Diego. The 
rocket was released, reaching its peak 
altitude at 19:18:12, high enough for two 
minutes to measure Lyman-alpha and 
X-ray radiation. At 19:20 there were still 
signs that a flare was in progress, but 
shortly afterward Mr. Hansen could no 
longer detect flare activity on the sun. 

In the rocket, the Lyman-alpha detector 
showed no marked increase over normal, 
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Left: A graphic repre- 
sentation of a Rockoon 
launching during a flare 
on the sun. The mother 
ship sends a radio sig- 
nal to the rocket to re- 
lease it from the bal- 
loon and fire it into 
the ionospheric layers, 
where it measures the 
intensity of solar ultra- 
violet and X-ray radia- 
tion. Naval Research 
Laboratory diagram. 
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Right: As the Skyhook 
rises from the deck of 
the ship, its bag is only 
partly inflated, but will 
expand tremendously 
when the_ balloon 
reaches its “cruising” al- 
titude near 80,000 feet. 
U. S. Navy photograph. 











but a strong X-ray flux was recorded, 
penetrating the earth’s atmosphere to the 
base of the D-layer at 70 kilometers. The 
intensity in the neighborhood of 3 ang- 
stroms was about 10~ + erg per centimeter 
per second. This was the first such radia- 
tion observed at so short a wave length 
and so low in the ionosphere. 


Helium 3 in Stars? 

The lightweight helium isotope of mass 
3 (He) seems to be present in stellar 
atmospheres, according to E. M. and G. 
R. Burbidge, California Institute of Tech- 
nology. Their evidence comes from spec- 
trograms of the star 21 Aquilae taken 
with the McDonald Observatory 82-inch 
reflector, and by H. W. Babcock at 
Mount Wilson Observatory. 

The spectrum of He, which has been 
studied in the laboratory, is very similar 
to that of ordinary helium of mass 4 
(He#), except for very slightly longer 
wave lengths for the individual spectral 
lines. Thus, if both He? and He? are 
present in 21 Aquilae, the observed lines 
of helium should each be a blend of the 
lines from the two isotopes, with a mean 
wave length depending on their relative 


proportions. 

Such an effect was found by the Bur 
bidges, who conclude that there is a 
reasonable probability that the helium 
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In this montage of Harvard Observa- 
tory photographs, a portion of the 
Milky Way in Carina and Vela is at 
the top; the Large Magellanic Cloud 
is below center, and the Small Cloud 
is in the lower left. The overexposed 
image at bottom right is that of the 
Ist-magnitude star Achernar. The rela- 
tion of the Magellanic Clouds to the 
Milky Way is seen here. 
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isotopes are about equally abundant in 
this star. They explain the presence of 
He? in 21 Aquilae as due to its strong and 
variable magnetic field, which can acceler- 
ate protons moving through its atmos- 
phere. According to the Burbidges’ sug- 
gestion, and deuterons are 
thereby produced, and the latter react 
with protons to yield the lightweight iso- 


neutrons 


tope. 


Cygnus X Radio Sources 

Using the 60-foot radio telescope of 
Harvard Observatory, Frank D. Drake has 
mapped an area of 75 square degrees sur- 
rounding the radio source known as Cyg- 
nus X. The telescope has a pencil-beam 
antenna pattern which is 45 minutes of 
arc in width between half-power points 
at the effective frequency used, 1,396 
megacycles per second. The _ pointing 
error of the antenna was always less than 
one minute of arc in either co-ordinate. 

The results show that Cygnus X_ is 
actually a complex of at least 11 discrete 
sources, all but two of which can be un- 
ambiguously identified with photographic 
nebulosities. The strongest source is of 
relatively small size, and is located very 
close to the star Gamma Cygni; it ap- 
pears to be associated with a semicircular 
arc of dark material centered on the star, 
and with very bright emission nebulosi- 
ties inside this arc. 

The remaining sources are associated 
with hydrogen emission clouds, almost all 
of which are heavily ob- 
scured by interstellar dust, but the weak- 
est source of the complex has no observed 


more-or-less 


optical counterpart. 


Distortions of the Outer 
Regions of the Galaxy 

American and Australian radio astrono- 
mers have independently discovered that 
the outer parts of the Milky Way galaxy 
are tilted with respect to the inner por- 


tion. Bernard F. Burke, Carnegie Insti- 
tution of Washington, and Frank J. 
Kerr, J. V. Hindman, and Mrs. M. S. 


Carpenter, at the Radiophysics Labora- 
tory, Sydney, carried out the closely 
parallel investigations. 

Both studies were based on the distri- 
bution of interstellar neutral hydrogen 
gas, as revealed by 2l-cm. observations 
with radio telescopes in Australia, Hol- 
land, and the United States. Most of this 
hydrogen is close to the galactic plane, 
within 30 parsecs according to Dr. Burke, 
but the outer hydrogen in the general 
direction of the Large Magellanic Cloud 
lies consistently below the plane by about 
300 parsecs, and the anomaly is even more 
for the tenuous outermost edges of the 
system. On the other side of the galaxy, 
farthest from the Large Cloud, the most 
distant interstellar hydrogen is situated 
above the galactic plane by about the 
same amount. 

In the paper from Australia, Dr. Kerr 
states that at a distance from the galactic 


center of 12,000 parsecs the maximum 
deviation from the principal plane is 350 
to 400 parsecs, and that this is about 1} 
times the thickness of the gas layer. 

This systematic tilt has the appearance 
of a tidal deformation of the Milky Way 
galaxy by the attraction of the Large 
Magellanic Cloud. Both the American 
and Australian investigators find, how- 
ever, that the distortion is considerably 
greater than would arise from gravita- 
tional forces only. There may be an 
analogy with the cases (discussed by Otto 
Struve in the February issue) of unex- 
pectedly large interactions between adja- 


cent galaxies. 





DUST ON THE MOON 

The lunar maria are probably low- 
lying regions covered with dust slowly 
being eroded from the moon’s highlands, 
according to Thomas Gold, Royal Green- 
wich Observatory (now at Harvard). 
While the proposal of erosion on the 
moon is not novel, many new ideas are 
developed by him on the physical proc- 
esses involved. 

If the maria are dust plains, it is no 
longer necessary to suppose that there 
have been lava flows on the moon. No 
large-scale melting of our satellite during 
its history need then be postulated, and 
the moon may have been a relatively 
cold body throughout its evolution. 

Professor Gold outlines his proposals 
in the Monthly Notices of the Royal 
Astronomical Society, 1/5, 585, in a com- 
prehensive article on many phases of 
the lunar problem. For instance, he 
examines in detail the phenomena ac- 
companying the impact of a large mete- 
orite, predicting the formation of central 
peaks in impact craters and, in some 
cases, the production of small craterlets 
on these peaks. 

Observational evidence for lunar ero- 
sion is afforded by overlapping craters, 
the one with an unbroken rim presum- 
ably being the younger. According to 
Professor Gold, its rim is sharper and less 
weathered than the walls of the older 
crater. In the absence of an appreciable 
atmosphere on the moon, the weathering 
would be due mainly to meteoritic bom- 
bardment over long periods. ‘This would 
produce dust, which would be aug- 
mented by the destruction of surface 
crystalline material by the sun’s_ ultra- 
violet light and X-rays. Micrometeorites 
would also add to the dust accumulation. 

Several physical processes should en- 
able the dust from the lunar highlands to 
flow slowly over the moon’s surface and 
to accumulate in low areas. Among these 
agencies are agitation by micrometeorite 
impacts, electrostatic effects, and evapora- 
tion-condensation cycles. The darker 
color of the maria may be produced by 
chemical action or X-rays; recently eroded 
parts of the crater wall and mountainous 
regions would show the light shade of the 
moon's underlying material. 





Amateur Astronomers 


MONTE SANO OBSERVATORY COMPLETED IN ALABAMA 


OCKET CITY Astronomical Associa- 

tion members began work on their 
observatory in April last year. The 
building has now been practically com- 
pleted, with a cash outlay of only $3,000, 
and most of this was contributed by 
business firms and interested individuals 
in Huntsville, Alabama, and vicinity. 

Donations by founders of the society 
had made possible the purchase, in the 
spring of 1955, of a 16}-inch reflector 
which formerly served as an auxiliary 
instrument at the Palomar Observatory. 
It is being used as a Newtonian, with a 
temporary clock drive built by Dr. Ernst 
Stuhlinger; a Cassegrainian secondary 
may be added later. 

The observatory is located in Monte 
Sano state park on a 13}-acre site that 
has been rented for a nominal fee from 
the state; the 25-year lease is renewable 
at the option of the association. The 
reinforced steel and concrete ring sup- 
porting the dome measures 24 feet square 
outside and has an inside diameter of 
18 feet. 

The society has more than 100 mem- 
bers, three fourths of them employed at 
the Army Ballistic Missile Agency and 
at the neighboring Redstone Arsenal. 
Others are teen-age and adult amateur 
astronomers living in the Huntsville area. 
The members took part in clearing the 
land, procuring county aid in the con- 
struction of a road, and building the 
observatory. One member, hotel man- 
Quincy B. Love, installed the 
himself poured several 


ager 


plumbing and 
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Dr. Wernher von Braun, space-travel authority, stands at the entrance to the 
new Monte Sano Observatory, near Huntsville, Alabama. 


thousand pounds of concrete; he also 
supervised construction of the building, 
which was designed by Wilhelm Angele. 

Wednesday evenings were set aside for 
work on the project, Saturdays for ob- 
serving. Junior members of the group 
helped lay the brickwork and blocks and 
did other chores. 

The leaders of the society, including 
its president, Dr. Wernher von Braun, 
are experts in rocketry and space-travel 
studies. In the near future they plan to 
publish a new magazine, Space Journal, 
to which well-known rocket men are ex- 
pected to contribute. The editor-in-chief 
will be B. Spencer Isbell, vice-president 
of the association. 


DES MOINES, IOWA 

The Great Plains Astronomical Society 
will hold its general convention on March 
17th in Des Moines, lowa, at the Drake 
University Municipal Observatory. The 
meeting will begin at 2 p.m. in the lec- 
ture hall. A filmstrip and discussion on 
the artificial satellite will be the main 
features of the program. 


NORTHEAST IOWA 


Northeast Division of the 
Plains Astronomical Society has 
The club meets at vari- 
Further 


The lowa 
Great 
been organized. 
ous places within its territory. 
information about the group may be ob- 
tained from Charles P. Martens, R.F.D. 


1, Charles City, Iowa. 
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EAST CLEVELAND, OHIO 

A series of open nights for the public 
is being held at the Warner and Swasey 
Observatory, Taylor Rd., East Cleveland, 
Ohio. The lectures begin at 8 p.m. 

The topic for March 7th and 8th will 
be “An Observatory at the Moon”; for 
April 4th and 5th, “Artificial Satellite”; 
and for May 2nd and 3rd, “Surveying the 
Universe with Radio Telescopes.” 

For reservations, call the Warner and 
Swasey Observatory, GLenville 1-5625, 
between | and 5 p.m. 


THIS MONTH’S MEETINGS 

Cleveland, Ohio: Cleveland Astronom- 
ical Society, 8 p.m., Warner and Swasey 
Observatory. Mar. 15, Dr. Cedric Hesthal, 
Ohio State University, “Physical Con- 
cepts.” 

Dallas, Tex.: Texas Astronomical So- 
ciety, 8 p.m., Lone Star Gas Co. audi- 
torium. Mar. 25, E. M. Brewer, “A Trip 
Through Space.” 

Geneva, IIl.:_ Fox Valley Astronomical 
Society, 8 p.m., City Hall. Mar. 19, sym- 
posium on “Aspects of Time.” 

Louisville, Ky.: Louisville Astronomical 
Society, 8:30 p.m., University of Louis 
ville, Natural Science building. Mar. 5, 
panel discussion on “The Origin of the 
Universe.” 

Madison, Wisc.: Madison Astronomical 
Society, 8 p.m., Washburn Observatory. 
Mar. 13, Prof. Farrington Daniels, Uni- 
versity of Wisconsin, “Capturing Heat 
from the Sun.” 

New York, N. Y.: Amateur Astrono- 
mers Association, 8 p.m., American Mu- 
seum of Natural History. Mar. 6, Lorits 
C. Eichner, L. C. Eichner Instruments, 
“Astronomical Instruments of the 16th 
Century.” 

Santa Ana, Calif.: Orange County 
Amateur Astronomers, 7:30 p.m., home 
of R. E. Ferguson, 18175 Pemberco Circle, 
Huntington Beach. Mar. 1, Norman 
Jarvi, “Star Chemistry with the Spectro- 
scope.” 

Springfield, N. J.:_ Amateur Astronom- 
ical Society of Union County, 8 p.m., 
Regional High School. Mar. 22, Keith 
H. Storks, Bell Laboratories, ‘‘Spectros- 
copy in the Analysis of Materials.” 


ASTRONOMICAL LEAGUE 
CONTEST FOR JUNIORS 
All junior members of societies and of 
junior groups belonging to the Astro- 
nomical League are eligible to enter a 
contest that runs through May. Each 
contestant should write a story on some 
astronomical subject, excluding space 
travel, its length about four pages (eight 
minutes reading time). 
First prize is a Spitz Moonscope; second, 
a slide or chart set from Astronomy 
Charted; and third, The Stars: A New 
Way to See Them, which will be auto- 
graphed by the book’s author, H. A. Rey. 
All entries should be mailed to 
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Clarence E. Johnson, 102 State St. 
Schenectady, N. Y., before June 3rd. The 
winners will be announced at the junior 
program of the Kansas City convention 
of the league on September Ist, but win- 
ners need not be present at the con- 
vention. 


A GARAGE-TOP OBSERVATORY 

Located on the corner of a_ heavily 
traveled street about four miles from the 
Griffith Planetarium, our observatory 
creates quite an amount of public interest 
in our neighborhood. As _ the picture 
shows, it is supported by both the garage 
and the ground, and is reached by a flight 
of steps. 

The observatory building is 16 feet 
high, eight feet square, with plywood 
walls about six feet high. The aluminum 
dome, 7} feet in diameter, revolves on 
roller bearings on a circular track, but 
can be anchored to the main part of the 
observatory for protection against wind 
and storms. The observing slit is 18 
inches wide, extending two thirds of the 
way over the top of the dome. 

The tripod that holds our 4-inch Uni 
tron refractor has been anchored to the 
floor to prevent accidental tipping. At 
the near corner of the observatory, the 
picture shows an overhead carrier that is 
connected by a cable wire to our home; 
this is used for transporting coffee and 
midnight snacks. 

C. STUART STEELMAN 
123 South Brand Blvd. 
Glendale 4, Calif. 





The Steelman observatory atop a ga- 
rage in Glendale, California. 


296 Sky AND TELrEscope, March, 1957 


Planetarium Notes 


(Most planetariums give group and 
special showings by appointment.) 


BALTIMORE: Davis Planetarium. 
Maryland Academy of Sciences, Enoch Pratt 
Library Building, 400 Cathedral St., Balti- 
more 1, Md., Mulberry 2370. 

ScHeDULE: Monday (Sept.-June), 3:45 
p.m.; Thursday, 7:15, 7:45, 9 p.m. Ad- 
mission free. Spitz projector. Director, Paul 
S. Watson. 

BLOOMFIELD HILLS, MICH.: Mc- 
Math Planetarium. Cranbrook Institute of 
Science, Bloomfield Hills, Mich. 

ScHEDULE: Saturday and Sunday, 2:30 
and 3:30 p.m. Spitz projector. In charge, 
James Carmel. 

BUFFALO: Buffalo Museum of Science 
Planetarium. Humboldt Parkway, Buffalo, 
N. Y., GR-4100. 

ScHEDULE: Sunday, 2 to 4:30 p.m. (ex- 
cept summer). Admission free. Spitz pro- 
jector. Director, Fred Hall. 

CHAPEL HILL: Morehead Planetarium. 
University of North Carolina, Chapel Hill, 
N.C 


ScHEDULE: Daily, 8:30 p.m.; also at 11 
a.m, and 3 p.m. Saturday, 3 and 4 p.m. 
Sunday. Zeiss projector. Manager, A. I’. 
Jenzano. 

CHARLESTON, W. VA.: Hillis Town- 
send Planetarium. Children’s Museum, Pub- 
lic Library Building, Charleston, W. Va. 

ScHEDULE: Saturday, 11 a.m. Admission 
free. Spitz projector. Director, Mrs. R. L. 
Sullivan. 

CHICAGO: Adler Planetarium. 900 E. 
Achsah Bond Drive, Chicago 5, Ill., Wabash 
2-1428. 

ScuepuLte: Monday through Saturday, 
11 a.m. and 3 p.m.; Tuesday and Friday, 
8 p.m.; Sunday, 2 and 3:30 p.m. Zeiss 
projector. Director, Wagner Schlesinger. 

DALLAS: Dallas Planetarium. Dallas 
Health Museum, Fair Park, Dallas 10, Tex., 
HA 8-5755. 

ScHepuLE: Saturday, 11 a.m.; Sunday, 
2:30 and 4:30 p.m. Spitz projector. Director. 
Mrs. Claudia Robinson. 

DENVER: Denver Museum of Natural 
History Planetarium. City Park, Denver, 
Colo., East 2-1808. 

ScHepULE: Saturday and Sunday, 1 to 4:30 
p.m. Spitz projector. 

FT. WORTH: Charlie M. Noble Plane- 
tarium. Ft. Worth Children’s Museum, 
1501 Montgomery St., Ft. Worth, Tex., 
PA-1461. 

ScHEDULE: Tuesday through Saturday, 11 
a.m., 1:30 and 2:30 p.m.; Sunday, 2:30 p.m. 
Spitz projector. Director, William Hassler. 

INDIANAPOLIS: Holcomb Planetar- 
tum. Butler University, Indianapolis 7, Ind. 

ScHEDULE: Saturday and Sunday, 4 and 
8 p.m. Spitz projector. Director, Harry F. 
Crull. 

KANSAS CITY: Kansas City Museum 
Planetarium. 3218 Gladstone Blvd., Kansas 
City 23, Mo., Humboldt 3-8000. 

ScHEpULE: Saturday and Sunday (except 
first weekend of month), 3 p.m. Spitz pro- 
jector. Director, Kenneth W. Prescott. 

LANCASTER, PA.: North Museum and 
Planetarium. Franklin and Marshall Col- 
lege, Lancaster, Pa. 

ScHEepuLE: Tuesday and Thursday, 8 
p.m.; Saturday and Sunday, 3 p.m. Admis- 
sion free. Spitz projector. Curator, John W. 
Price. 

LAQUEY, MO.: Tarbell Planetarium. 
Inca Cave Park, Laquey, Mo. 

ScHEDULE: Alternate Sundays, 1 to 6 p.m., 
continuous. Spitz projector. Director, E. D 
Tarbell. 


LOS ANGELES: Griffith Observatory 
and Planetarium. Griffith Park, P. O. Box 
27787, Los Feliz Station, Los Angeles 27, 
Calif., Normandy 4-1191. 

ScHEDULE: Daily (except Monday and 
Tuesday), 8:30 p.m.; also 3 p.m. Saturday 
and 3 and 4:15 p.m. Sunday. Zeiss projec- 
tor. Director, Dinsmore Alter. 

MINNEAPOLIS: Science Museum. 
Minneapolis Public Library, 1001 Hennepin 
Ave., Minneapolis 3, Minn. 

ScHEDULE: Saturday, 10 a.m. and 2 p.m. 
Admission free. Spitz projector. Curator of 
education, Maxine B. Haarstick. 

NASHVILLE: Sudekwm Planetarium. 
Children’s Museum, 724 2nd Ave. S., Nash- 
ville 10, Tenn., 42-1858. 

ScHEDULE: Sunday, 2:45, 3:30, 4:15 p.m. 
Spitz projector. Assistant curator of educa- 
tion, Donald Davis. 

NEWARK: Newark Museum Planetar- 
ium. 49 Washington St., Newark 1, N. J., 
Mitchell 2-0011. 

ScHEDULE: Saturday, Sunday, and_holi- 
days, 2:30 and 3:30 p.m. Admission free. 
Spitz projector. In charge, Ray Stein. 

NEW YORK CITY: American Museum- 
Hayden Planetarium. 81st St. and Central 
Park West, New York 24, N. Y., Trafalgar 
3-1300. 

ScHEDULE: Monday through Friday, 2, 
3:30, and 8:30 p.m.; Saturday, 11 a.m., 1, 
2, 3, 4, 5, and 8:30 p.m.; Sunday and holi- 
days, 1, 2, 3, 4, 5, and 8:30 p.m. Zeiss pro- 
jector. Chairman, J. M. Chamberlain. 

PHILADELPHIA: Fels Planetarium. 
Franklin Institute, 20th St. at Benjamin 
Franklin Parkway, Philadelphia 3, Pa., Lo- 
cust 4-3600. 

ScHEDULE: Tuesday through Sunday, 3 
p.m.; Saturday, 11 a.m.; Saturday, Sun- 
day, and holidays, 2 p.m.; Wednesday, 
Friday, and Saturday, 8:30 p.m. Zeiss 
projector. Director, I. M. Levitt. 

PITTSBURGH: Buhl Planetarium and 
Institute of Popular Science. Federal and 
West Ohio Sts., Pittsburgh 12, Pa., Fair- 
fax 1-4300. 

SCHEDULE: Monday through Saturday, 
2:15 and 8:30 p.m.; Sunday, 2:15, 4:15 and 
8:30 p.m. Zeiss projector. Director, Arthur 
L. Draper. 

PORTLAND, ORE.: Oregon Museum 
of Science and Industry Planetarium. 908 
N.E. Hassalo St., Portland 12, Ore., East 
3807. 

ScHEDULE: Saturday and Sunday, 3 p.m. 
Spitz projector. 

PROVIDENCE: Roger Williams Plane- 
tarium. Roger Williams Park Museum, 
Providence 5, R. I., Williams 1-5640. 

ScHEDULE: Saturday, Sunday, and _holi- 
days, 3 and 4 p.m. (Oct.-June). Admission 
free. Spitz projector. Director, Maribelle 
Cormack. 

SAN FRANCISCO: Morrison Planetar- 
ium. California Academy of Sciences, Golden 
Gate Park, San Francisco 18, Calif., Bay- 
view 1-5100. 

SCHEDULE: Daily (except Monday and 
Tuesday), 3:30 and 8:30 p.m.; also 2 p.m. 
Saturday, Sunday, and holidays. Acad- 
emy projector. Curator, George W. Bunton. 

SAN JOSE, CALIF.: Rosierucian Plane- 
tarium and Science Museum. Park Ave. and 
Naglee Ave., San Jose, Calif. 

SCHEDULE: Sunday and Wednesday, 2 and 
3:30 p.m. Spitz projector. Director, Rod- 
man R,. Clayson. 

SPRINGFIELD, MASS.: Seymour Plan- 
etarium. Museum of Natural History, 
Springfield 5, Mass. 

ScHEeDULE: Tuesday, Thursday, and Sat- 
urday, 3 p.m.; also 8:30 p.m. Tuesday; 
special star stories for children, Saturday. 
2 pm. Admission free. Korkosz projector. 
Director, F. Korkosz. 








For the Finest Refracting Telescope 


Usea Brandon Astronomieal Objective 


IF IT’S STARS YOU 
WANT TO STUDY, 
BE SURE YOU 

BUY AN OBJECTIVE 
DESIGNED FOR 
THIS SPECIFIC 
APPLICATION 


There are thousands of different 
kinds of lenses on the market 
today, but few of them will per- 
form well on the stars and 
planets. 


Take care when you buy that 
you get all the characteristics 
necessary for real astronomical 
observing — all those for which 
Brandon Astronomical Objec- 
tives are famous. Check the fea- 
tures listed below. 


As every exacting telescope user knows, the heart of a 
telescope is its objective lens or primary mirror. It is difficult 
to make the four surfaces of an achromatic two-element lens, 
and few amateurs tackle the task. But the mounting of a 
mirror and the maintenance of a reflecting telescope are often 
costly and time-consuming, while a refractor can be con- 
structed easily and inexpensively with one of our astronomical 
objectives. The finished instrument requires little attention 
over the years and is always well worth its original cost. 


Therefore, if you want to get the most telescope for your 
time and money, buy one of our first-quality objectives and 
mount it yourself simply by attaching the cell to a tube of the 
proper diameter and length. The other end of the tube should 
carry a smaller sliding tube which in turn has an eyepiece 
holder. Focusing may be done by sliding one tube in the other, 
by rack and pinion, or by a spiral-focusing mechanism. 


You have no diagonal support problem, no diagonal or 
prism to shake loose, no complicated aligning, no diffraction 
patterns of diagonal and support. Even the five-foot tube as- 
sembly of a 4-inch refractor is light and easy to mount as an 
altazimuth or equatorial instrument (see Amateur Telescope 
Making—Advanced, pages 192-211). It can be put on a tripod 
that is easily portable or on a permanent pier. Refractors are 
noted for the ease with which they can be set up and taken 
down; they pack easily into boxes for shipment and travel. 
rhe refractor lens provides a large field of excellent definition 
suitable for all kinds of eyepieces and for direct or projection 
photography. Either of our objectives, combined with any of 
our seven eyepieces, gives a wide range of powers: 





Each 4-inch and 3-inch Brandon objective is shipped already mounted in a 
cell, ready to attach to your own tube of aluminum, brass, steel, or plastic. 


Size of eyepiece: 4-mm. 6-mm, 8-mm. 12-mm. 16-mm. 24-mm. 


3-inch f/15 lens: 290x 195x 145x 95x 75x 50x 
4-inch £/15 lens: 390x 260x 195x 130x 95x 65x 


When atmospheric conditions permit, you can take ad- 
vantage of the well-known resolving power of the refractor. 
You have the perfect instrument for observing details on the 
planets, such as the belts on Jupiter and Saturn. Each Brandon 
lens is rigidly tested for its resolution of double stars before 
being sold. Brandon objectives enjoy an enviable reputation 
among professional and amateur astronomers for their fine 
performance. 

1. Superior optical design utilizing a larger air separation. 
Color corrected on C and F and hand corrected to reduce 
residuals to a minimum. Completely free of coma. 


2. Glass-air surfaces magnesium-fluoride coated, increas- 
ing light transmission approximately 10 per cent. 

3. Quality optical glass precision annealed and held to 
one ring test-plate match. 

4. Cell made to precision tolerances and suitably coated 
to prevent stray light reflections. Each cell engraved with 
effective focal length and serial number. 

These objectives are supplied with cells and rigidly tested 
on double stars for resolving power before being sold: 

45.8” Focal Length $ 62.00 
61.2” Focal Length $138.00 


3” Clear Aperture 
4” Clear Aperture 


Your order, sent by air mail (6¢) and accompanied by check or money order, will be filled immediately and sent air-mail insured. 


Send self-addressed 6¢ (air mail) stamped envelope for other information. Satisfaction guaranteed, or your money will be refunded. 


Brandon Instruments 


GUAYNABO, PUERTO RICO 
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Complete Your 
Astronomy Library 





THE HISTORY OF THE 
TELESCOPE 


by Henry C. King 


The first book to tell the complete 
story of the evolution of the telescope 
from early, crude instruments to the 
giants of today — recommended to 
each telescope user or maker, and to 
everyone interested in how the uni- 
verse is explored. 456 pages: 103 
halftones, 41 drawings both old and 
new, plus 52 diagrams. Extensive list 

of references with each chapter. 
$12.50 

Eastern Hemisphere Publishers: 

Chas. Griffin, London 


Other Sky Publications 


MAKING YOUR OWN TELESCOPE, by Allyn 
J. Thompson. How to construct a low- 
cost 6-inch telescope. $4.00 


VISTAS IN ASTRONOMY. Volume I. Edited 
by Arthur Beer. First of two volumes on 
contemporary astronomy. $28.00 


SKY SETS | AND II. Two different collec- 
tions, 24 large pictures in each set. Solar 
system, Milky Way, and galaxies. 

Each set, $4.00 


MOON SETS. 18 pictures showing the entire 
visible face of the moon. $3.00 a set 


SPLENDORS OF THE SKY. 36-page picture 
booklet of our neighbors, near and dis 
tant, in the universe. 75¢ 


ATLAS OF THE HEAVENS, from the Skal 
nate Pleso Observatory. 16 large charts, 
covering both hemispheres to stellar mag 
nitude 7.75. With new transparent co 
ordinate grid overlay. $6.75 

INSIGHT INTO ASTRONOMY, by Leo Mat- 
tersdorf. A practical and informative 
introduction to astronomy. $3.50 

LICK OBSERVATORY 120-INCH ALBUM, 
by J. F. Chappell and W. W. Baustian. 

60c; 2 for $1.00 


HOW TO BUILD A QUARTZ MONO- 
CHROMATOR for Observing Prominences 
on the Sun, by Richard B. Dunn. 50c 


THE STORY OF COSMIC RAYS, by Dr. 
W. F. G. Swann, Bartol Research Founda- 
tion. 75¢ 


RELATIVITY AND ITS ASTRONOMICAL 
IMPLICATIONS, by Dr. Philipp Frank. 75¢ 


Sent postpaid. Include check or money order. 


SKY PUBLISHING CORPORATION 
Harvard Observatory, Cambridge 38, Mass. 
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ASTRONOMICAL OPTICS 

AND RELATED SUBJECTS 
Zdenek Kopal, editor. Interscience Pub 
lishers, Inc. New York, 1956. 428 pages. 
$12.50. 


N APRIL, 1955, a symposium on astro- 

nomical optics and related subjects 
was held at the University of Manchester 
under the auspices of its astronomy de- 
partment. Approximately 60 papers were 
presented, most of which are reprinted 
in this book. 

A remarkable range of topics is covered, 
such as image-formation interferometry, 
filter photography, photoelectric light de- 
tectors, and image tubes. The first five 
contributions deal with mutual aspects of 
information theory. Ten 
papers are devoted to optical images and 
diffraction. This group also covers the 
theory of the phase-contrast microscope, 
antenna designs for radio astronomy and 
their particular properties, and apodizing 
screens made to reduce the intensity of 
diffraction rings and halos around images. 

\ very complete survey of photoelectric 
aids in astronomy is offered. McGee dis- 
cusses photomultipliers and image con- 


optics and 


verters, also reviewing some astronomical 
applications — of techniques. 
He treats pickup tubes such as the Image- 
Orthicon and the CPS Emitron, and dis- 
cusses a tube he previously proposed for 


television 


image storage over several hours. Fellget 
supplies a study of the use of television 
techniques, and reports on actual trials 
of pickup tubes. 

Subsequent papers describe photoelec- 
tric spectrophotometers. The importance 
of electronic digital computers for ray- 
tracing and optical design problems and 
the application of image-storage devices 
to the presentation of optical diffraction 
patterns are stressed. This chapter, and 
the concluding one on filter photography 
and thin films, reveal fields where the 
most promising progress in observational 
methods has recently been made. 

Fabry-Pérot interferometers and _ inter- 
ference filters are evaluated by several 
authors. This reviewer feels that a report 
on Harrison’s work at Massachusetts In- 
stitute of Technology on spectroscopy 
with the echelle—a promising technique 
for astronomical research—would have 
been a valuable addition to the sym- 
posium. Kopal and Millns talk about dye 
filters of small band-width for wide-angle 
cameras. A long series of papers deals 
with resolution problems and_ scintilla- 
tion; another paper is devoted to wide- 
angle optical systems and aspherical sur- 
faces. 

The generation of aspherical surfaces 
of high accuracy offers many difficulties. 
Weinstein and Dobrowolski propose a 
method to produce such surfaces, not by 
high-grade grinding and polishing but 
by evaporation and deposition of suitable 


W BOOKS AND THE SKY ® 


materials in vacuum, a process requiring 
less skilled labor. Bigay describes the de- 
sign of a spectrograph employing aspher- 
ical mirror optics with a very fast system. 
Fehrenbach gives a resume of his method 
for measuring radial velocities with the 
aid of an objective prism. 

The publisher has not failed to incor- 
porate a large number of interesting 
photographs and diagrams, many of them 
not available elsewhere. However, in 
view of the price of the volume, the 
binding is somewhat unsatisfactory. 

G. R. MICZAIKA 
Harvard College Observatory 








Now Available Again: 
AMATEUR ASTRONOMER’S 
HANDBOOK, by J. B. Sidgwick...$12.50 
| OBSERVATIONAL ASTRONOMY FOR 
AMATEURS, by J. B. Sidgwick....$10.00 
New: THE SUN, by G. Abetti......... $12.00 
THE MOON, by Wilkins and Moore....$12.00 
|| THE MILKY WAY, by Bok and Bok..$ 5.50 


|| Norton’s STAR ATLAS............ ... $ 5.25 
|| EARTH SATELLITES, by P. Moore ..$ 2.95 
Elger’s MAP OF THE MOON......... $ 1.75 


Books on telescope making, glass working. 
All books advertised and reviewed in Sky and 
Telescope. Out-of-print books located in a 

special search service. 


Write for new enlarged free list. 


HERBERT A. LUFT 


42-10 82nd St., Elmhurst 73, N. Y. 











120 colleges and universities 
are now using 


A BRIEF TEXT 
IN ASTRONOMY 





William T. Skilling 
Robert S. Richardson 


& 
e 
© \ clear, succinct treatment of 
present-day astronomy for the 
elementary course 
Seautifully illustrated with numer- 
ous photographs and line draw- 
Takes into account the recent dis- 
coveries concerning the distance 
scale of galaxies 
Stresses the intellectual value of 
* 
e 


astronomy and its importance in 
relation to nuclear physics 


HENRY HOLT AND CO. 
383 Madison Ave. 
New York 17, N. Y. 
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ROCKETS AND GUIDED MISSILES 


John Humphries. The Macmillan Co., 
New York, 1956. 229 pages. $6.00. 


rT HREE ASPECTS of this book recom- 
L mend it. First, it is written by a 
competent rocket engineer, who not only 
knows his subject but is able to present 
his knowledge clearly and concisely. Sec- 
ond, Rockets and Guided Missiles is of 
sufficiently high technical level to separate 
it from the profusion of general rehashes 
that have appeared in the past few years. 
Yet its essentially nonmathematical ap- 
proach makes it valuable to a wide audi- 
ence, from the informed layman to the 
practicing engineer. Third, a wealth of 
material has been assembled in a logically 
organized fashion, much of which has ap- 
peared previously only in widely scattered 
technical reports and in scientific journals. 

The book is well illustrated and con- 
tains many valuable tables, charts, and 
graphs. It is largely free from the almost 
inevitable errors that creep into this type 


of book, although a few do occur. For 
instance, the MX-774 reached 30 miles 


plus, not 100 miles plus, and the United 
States height record of a V-2 was 132 
miles, not 114. 

\n inspection of nearly 20 pages of 
references shows that the author has gone 
into his subject thoroughly. While some 
reports may not be readily available in 
this country, this bibliography should be 
of much aid to the student of rocketry 
and missiles. 

The author mentions in the foreword 
that he has drawn heavily from German 
World War II This excellent 


sources. 


information includes some _ illustrations 
of German missiles that have not ap- 
peared in other books, as far as this 
reviewer knows. Oddly, the book contains 
little up-to-date material on the large 
crop of American, British, French, and 
other postwar rockets that a work bear- 
ing a 1956 publication date should in- 
clude. The value of the book might have 
been enhanced by the introduction of the 
Redstone, Atlas, Jupiter, Falcon, Navaho, 
Dart, Deacon, Asp, and other current 
missiles, although the author tells us it 
is not meant be a comprehensive 
source book. 

After a more-or-less standard history of 
rocketry, separate chapters are offered 
on solid-propellant rocket motors, liquid- 
propellant rocket motors, liquid rocket 
components, units, and testing devices 
and techniques. Other material includes 
missile aerodynamics, guidance, short- 
range aerodynamic and long-range _bal- 
listic missiles, propulsion systems, rocket 
aircraft, research missiles, testing, miscel- 
laneous applications of rocket power, nu- 
clear energy for rocket propulsion, and 
space flight. 

For the most part, Rockets and Guided 
Missiles gives a down-to-earth and _prac- 
tical treatment of its subject. Several 
terms common in Great Britain, where 
the book was written, should not trouble 
American readers. It is hoped that the 
author will soon prepare a second edition 
tying the principles he knows so well to 
the latest information both research 
and military rockets and missiles. 

FREDERICK I. ORDWAY, III 
General Astronautics Corp. 
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New this month! 


the 5th edition of Baker’s 
Introduction to Astronomy 





| VAN NOSTRAND 


120 Alexander St., Princeton, N. J. 








By Patrick Moore 
At all bookstores 





Indispensable new handbook! 


THE AMATEUR 
ASTRONOMER 


By a world authority, the complete 
guide for both beginner and ex- 
perienced observer. Discusses tech- 
niques and equipment; provides 
star charts and catalogues, tables, 
maps, and photographs. $3.95 


W. W. NORTON and CO., 55 Fifth Ave., New York 3, N. Y. 





Vistas in Astronomy 
VOLUME 2 





SKY PUBLISHING CORPORATION, 


Edited by Arthur Beer. Second of two 
large volumes reporting the latest ad- 
vances and forecasting future progress 
in every branch of astronomy, by over 
100 leading experts. $44.00 


Harvard College Observatory, Cambridge 38, Mass 
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Astronomy Films 


16-mm. sound, 400-foot reels 
I THE SUN 

Il THE MOON 

Ill THE SOLAR SYSTEM 

IV THE MILKY WAY 

V EXTERIOR GALAXIES 


THROUGH THE 
200-INCH 


AND OTHER GREAT 
TELESCOPES 


2x 2 SLIDES 


35-mm. STRIPS OF SLIDES 
(Slide Strips) 


eer 








Highly commended by Visual Aid 

Departments, Film Libraries, 

Schools, Colleges and Educators 
throughout the country. 


Catalogues on request. 
; International 
Screen Organization 


1445 18th AVE. NORTH 
ST. PETERSBURG 2, FLA. 
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A Reminder To You! 


Besides four new _ special services 
which are “just around the corner,” we 
want to remind you that we do have 
25 books on astronomy awaiting your 
order. Also available for you now are 
75 charts in three sets, and 240 slides in 
10 sets, and plenty of circulars describ- 
ing these items. 


New, intriguing, different! 
CONSTELLATION 
POST CARDS 


} 
| 

1] ; 

|| Now you can invite your correspondetits t 
|| get out under the stars without you saying a 
| 


word. Every card is an educational advertise 
ment tor astronomy. Each set contains 30 
post cards, all different, having white stars 


on a blue background. Order several sets 
you'll find them very useful 


|| Only $1.00 per set 
Have you ordered this unusual 
special yet? 
) Star Games, 





| 30 cards of 43 constellations . $1.00 
@ Know Your Stars, W. Colgrove. 35 |i 

| @ Solar System Data, W. Colgrove 35 I 

|| @ Junior Star Finder, W. Colgrove.... .50 ] 
| ® Lunar Map, Sky Publishing Corp....  .25 | 
All five for $2.00 l 

®, @, and @® for $1.50 | 
@®, @. and © for $1.50 | 

®. @, and © for $1.15 || 

@, @, and @ for 95c ! 

| @, @, and © for 80c | 
| ® and @ for 60 | 


Our circulars are yours for the asking 1] 


|| ASTRONOMY CHARTED | 


33 Winfield St., Worcester 10, Mass., U.S.A. 
Phone Worcester PL 5-6992 
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with Nikkor Optics as Standard Equipment 


230 





From the first look through a Nikon Telescope, you will 
be most impressed with the brightness and clarity of the 
image. This is Nikkor optics at work. The remarkable 
resolution, correction and definition of Nikkor lenses has 
earned world-wide acclaim. 
But Nikon never stopped at optical supremacy. These 
telescopes also demonstrate a new quality of construction 
—a new ease of handling. 
The sturdy tripod offers extreme rigidity of construction 
and flexibility of use, with single-shaft legs; individual leg 
locks, and adjustable, anti-slip chains. All body tube 
mountings are made by means of heavy duty clamps, 
providing uniform, equalized pressure around the body 
tube diameter. No screw-in, or narrow strap brackets 
are used. 
You will personally appreciate Nikon’s ingenious equa- 
torial mounting that permits fast, simple yet precise 
adjustments — with a minimum of effort. The Nikon equa- 
torial mounting provides motions in right ascension and 
declination; a ball joint head is provided for rapid setting 
to polar axis. 
The unusual performance of Nikon Telescopes is 
understandable, when you consider that they are 
manufactured by the very people who developed the 
Nikon S-2 Camera, Nikkor Lenses, and Nikon 
Binoculars, in addition to the Nikon Heliograph, 
Coronagraph, and Spectrohelioscope, used by famous 
observatories. 


And now—at long last—Nikon Telescopes are available 
in the U. S., for you to use and enjoy. Which Nikon 


will it be...? 


NIKON 2” REFRACTOR 
Outfit includes 2” telescope, complete with equatorial 
mounting, heavy duty tripod, rack-and-pinion focusing, 
9-mm. orthoscopic (83x) and 18-mm.huygenian (42x) 
eyepieces, sunglass, sun projecting screen assembly, lens 
hood, dewcap, and fitted wooden cabinet. $159.50 


NIKON 2.6” REFRACTOR 
Outfit includes 2.6” telescope, complete with equatorial 
mounting, hand-driven slow motion controls, heavy duty 
tripod, rack-and-pinion focusing, 9-mm. (110x) ortho- 
scopic, 18-mm. (55x) and 25-mm. (40x) huygenian eye- 
pieces, and 40-mm. (25x) terrestrial eyepiece with a 
Porro-prism erecting system, star diagonal with zenith 
finder, sunglass, sun projecting screen assembly, lens 
hood, dewcap and fitted wooden cabinet. $325.00 


Accessories available: 6x Finder Telescope with mount $24.75; 
astro-photography camera attachment (for Nikon, Contax or 
Leica) $44.50; star diagonal with zenith finder $15,00; Eye- 
pieces: 5-mm. orthoscopic $18.00; 7-mm. orthoscopic $15.00; 
12.5-mm. huygenian $10.50; 25-mm, huygenian $8.50; 40-mm. 
terrestrial, with Porro-prism erecting system $23.85. 


A remarkable 6” Nikon Refractor is also available—on special order 


For complete details, and specifications, write to: Dept. ST-3 


NIKON INCORPORATED 251 Fourth Avenue, New York 10, N. Y. 
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HE INTRICATE and _ beautiful 

structure of the Milky Way portrayed 
on photographs is displayed in this draw- 
ing made in Sweden by Martin Keskiila 
and his wife Tatjana. Working at the 
Lund Observatory under the _ writer's 
direction, they required four years to 
complete the chart, which is reproduced 
here slightly less than one fifth its original 
size of 71 by 4 feet. 


The course of the Milky Way around 


the entire sky is shown, beginning with 
\uriga and Perseus at the left, extending 
through the bright regions of Cassiopeia 
and Cepheus, and with t 


in Cygnus and Aquila conspicuous 


A Swedish Chart of the ? 


the southern Milky Way, passing through 
Centaurus, Crux, Puppis, and Canis 
Major. It continues more faintly through 
Monoceros and Gemini to Auriga once 
more. 

In the lower right, the bright patches 
that look like detached fragments of the 
Milky Way are the Small and Large 

















e Photographic Milky Way 


brightest stars in the sky were plotted by 
Mr. Keskiila. 

Structural 
were drawn in 
dark tempera background, following the 
American 


Magellanic Clouds, our neighbor galaxies. 

In this equal-area Aitoff projection, the 
distortion of distances is least at low 
latitudes—the Milky Way is very nearly 
proportioned as it appears in the sky. The 
erid lines indicate galactic latitudes and 
longitudes, at intervals of 10 


7,000 of the 


degrees. 


Some photographically 


details of 


the Milky Way 


white India ink on the 


photographic atlases of the 


astronomers Solon I. Bailey and Frank E. 
Ross. For 


relative brightnesses of the 


different features, we used the contour 
lines of equal brightness determined by 
the Netherlands Antonie 
Pannekoek. 


Much labor has been spent, not only to 


astronomer! 


obtain an esthetically pleasing picture of 

the Milky Way but to give an accurate 

representation of the star clouds, clusters, 
and bright and dark nebulosities. 

KNUT LUNDMARK, director 

Lund Observatory, Lund, Sweden 
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HOW TO MAKE AND USE 
A TELESCOPE 


H. Percy Wilkins and Patrick Moore. 
W. W. Norton and Co., Inc., New York, 
1956. 196 pages. $2.95. 


HE TITLE of this book is some- 

what misleading as it covers many 
subjects other than just the telescope, 
and it does not give all the information 
necessary for one to make his own tele- 
scope. It does, however, take much of the 
mystery away from the grinding and figur- 
ing of mirrors, so the novice will know 
better what he is attempting if he makes 
his own reflector. 

The authors emphasize the need for 
great patience in progress toward the 
finished product, a telescope that will be 
useful in the hands of the average ob- 
server. But they are brief in their in- 
structions, and devote more space to the 
history of the telescope and to  intro- 
ductory material on other astronomical 
devices, such as the micrometer and 
the thermocouple. Most amateurs have 
thought that the two foregoing instru- 
ments are beyond their reach, but this 
book points out that such gadgets can be 
fascinating tools for the amateur. 

\lthough they are principally observers 
of the moon, the writers of this book 
describe methods of observing the planets, 
the sun, and other stars, as well as the 
average run of special objects the serious 
amateur might study. The usual _pre- 


cautions in viewing the sun are men- 
tioned several times, and the history of 
instruments used in the study of our 
nearest star is given a prominent place. 

Some good advice is given to the 
photographer. He is cautioned to use 
those powers of magnification that will 
produce an image that is clear and sharp 
rather than one which is larger. Careful 
notes when taking a series of pictures 
will help in establishing best focus, and 
in other ways will soon enable the tyro 
to become an expert in celestial pho- 
tography. 

An observatory is unnecessary—one of 
the authors has had his 154-inch reflector 
in the open for years with no damage to 
it whatsoever. But several methods of 


observatory construction are given, and 
emphasis is placed on the quality of work- 
manship rather than on speed. One 
gathers that the ownership of back-yard 
instruments is more common in England 
than here and that possibly a permanent 
mounting is a thing to be expected. In 
America, on the other hand, it is most 
important that the average amateur can 
throw the family telescope in the car and 
make for spots of better seeing. 

Some acquaintance of the reviewer 
with Dr. Wilkins on his visit here in 
1954 has added to the pleasure of reading 
this book. Probably few men have his 
knowledge of the moon, yet he and _ his 
coauthor emphasize the need to learn 
as much of all branches of astronomy as 





Amateur Astronomers... 


BUILD YOUK OWN OBSERVATORY DOME 
FROM LOCALLY AVAILABLE MATERIALS 


Why bundle your telescope away each night 


when you can build permanent housing for the 


instrument at a price within budgetary considerations. With our plans, you can construct a 
complete dome on a do-it-yourself basis and be insured of professional-looking results. You get 
detailed information on how to build a dome of high quality at relatively low cost. Here's an 
excellent group project for your amateur society, too! 


These plans are the result of our vast experience in designing many professional observatory 


domes. Complete plans for 12-, 14-, 16-, or 


18-foot domes are available at $10.00 per set. 


Detailed information on materials and tools to be used and instructions for erecting are included. 


Send orders for plans to 


DOME BUILDING SYSTEMS 


° BOX 106, JUSTUS, OHIO 








AMERICAN MADE 


STANDARD MODEL “A’’, 6-inch 
STANDARD MODEL ‘“B’’, 8-inch 
STANDARD MODEL ‘C’’, 10-inch 


$295.00 
$375.00 
$475.00 


The above instruments are fully portable — as they can be assembled or taken 
down in three minutes. Each comes with three of the finest oculars. The equa- 
torial head and stand are of cast aluminum; the tube is of fiberglass. Optics are 
corrected to ’g wave or better and are quartz coated. Clock drives, rotating tubes, 


setting circles furnished at additional cost. 


Pyrex mirrors with diagonals are sold separately if desired: 


6” with diagonal 





8” with diagonal — as above 
10” with diagonal — as above 


The above telescopes will resolve double stars to the Dawes’ limit. 


- aluminized and quartz coated 


$ 60.00 
$ 92.50 
$160.00 


If you are 


not satisfied with the performance of the mirror in your present telescope, we will 
refigure, aluminize, and coat it at a reasonable price. 


All prices F.O.B. our plant, Long Beach, Calif., and subject to change without notice. 


CAVE OPTICAL COMPANY 


4137 E. Anaheim St., Long Beach 4, Calif. 








Standard Model ‘‘A’’ 6-inch ASTROLA, f/8, 
complete with 3 oculars (72x, 180x, 315x) 
$295.00 
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The latest 


Spitz Planetarium 


has been installed by 


Mrs. Olive Grunow 
of Detroit, Michigan 


possible. They recommend especially that 
amateurs form groups and clubs if they 
wish to enjoy their hobby to the fullest. 

In this volume, however, the authors 
have missed the chance to say a few 
words to those of more tender years, say 
juniors from the ages of 7 and up. While 
the book covers a lot of territory, it omits 
this great field. Someday someone will 
emphasize the need for astronomy and 
other science studies to begin seriously in 





able observations of the moon, as it 


traverses the shadow, allow us to map 
the pattern of light within the umbra. 
From this, important conclusions can be 
drawn concerning our upper atmosphere. 
For example, one way to determine the 
height of the atmospheric ozone layer is 
by spectrographic observations of the 
eclipsed moon. 

Eclipses of the Moon is_ therefore 
largely devoted to photometric problems, 
on which the author and his collabo- 


* the lower grades, instead of waiting fo 
young people to take up science later. —rators in Czechoslovakia have been work- 
CLARENCE E. JOHNSON ing for over two decades. Using modern 
Junior Activities chairman ata on the earth’s upper atmosphere, 
he presents a detailed theory of the 
distribution of light of various wave 
lengths inside the umbra. Comparing his 
_ y al y ‘Con o . . He 5 . . 
DIE MONDFINSTERNISSE — ‘ dita 
; predictions with eclipse observations, 
Frantisek Link, Akademische Verlags Link finds that the central parts of the 
LUNAR MAP gesellschaft, Sternwartenstrasse 8, Leipzig shadow are denser than expected—as 
ae erm: O56 97 ‘ > . . : ° 
Cl, East Germany, 1956. 127 pages. DM - earlier investigators had noted with less 
In two colors and over 10 inches in 15 : : a 5 
diameter, the map identifies most . certainty. He attributes this effect to an 
mportant features on the moon VEN THOUGH eclipses of the moon absorbing layer in the upper atmosphere, 
including 326 mountains, seas, and te : th; | : Pe 
craters. A finding list of lunar place have been familiar phenomena since which he believes due to meteoritic 
names is included. Ideal for fram the dawn of history, Dr. Link’s book is particles. 
probably the first to be entirely devoted Phe obscured moon varies widely in 
brightness from one eclipse to another. 


Spitz Laboratories, Inc. 
YORKLYN, DELAWARE 
Telephone: CEdar 9-5212 


Astronomical League 








ing, use at the telescope, studying 
or in the classroom. Perfect com 
panion to MOON SETS 


25 cents each, postpaid 


to them. His bibliography of 192 refer- 
ences does not list any predecessor. Years ago A. Danjon pointed out that 
3 or more, 20 cents each, postpaid \s this fact suggests, recent years have these changes seem related to solar ac- 
seen a revived interest in lunar eclipses. tivity; near sunspot minimum, eclipses 
tend to be very dark, but grow brighter 


and brighter as the solar cycle proceeds, 


Quantity orders: 100 or more, 10 
cents each, plus postage Specia 
bulk quantity rates to planetariums 
and museums for counter sales 


SKY PUBLISHING CORPORATION 


Harvard Observatory, Cambridge 38, Mass 


Their new importance is as a tool for 
investigating the earth’s atmosphere. 
During an eclipse, sunlight is refracted until at the next minimum dark eclipses 
into the earth’s umbra or shadow. Suit- set in once more. The evidence for this 























ANTEED to 
spherical 
lution of 


retractors are GUAR 
d for astigmatism, 

and will give reso 
s' theoretical limit. 


COMPLETE 


HY-SCORE Goto 
be fully correcte 
aberration, coma, 
double stars to Dawe 






Own the MOST modern... MOST desirable 
refractor in the world today. 


ab Zor) OF O) 1 = Co) (o) 


4° Equatorial Refractor 
with Clock Drive 






















Fully guaranteed. 
Complete with 
instructions. 




























Precision engineered and incorporating the latest scientific advances 
for astronomical observation, this fine 4” Equatorial Refractor offers 
you: 

@ MOUNTING. A modern equatorial with complete 360° rotation 
of its slow motions in both right ascension and declination; re 
mote-control handles operate smooth worm gears on both axes. 


@FKYEPIECES. Four of these, each fully corrected and coated: 
Mittenzwey-Huygens 6-mm. giving 250x; 12.5-mm. for 120x; 
25-mm. for 60x; and a Kellner 40-mm. giving 38x. 

@ ACHROMATIC OBJECTIVE. Focal length 1,500 mm.; 
resolving power 1.16 seconds of arc; shows stars as faint as 
magnitude 11.8. 

eSTANDARD EQUIPMENT includes achromatic re- 
movable view finder, 22-mm., 7x, with crosshait 
focusing; rack-and-pinion main focusing; star and 
sun diagonal prism; sunglass; sun projecting screen; 
electric driving clock; wooden cabinet; rugged tripod 
with equipment table. y/, 


Whether you are an amateur, pro- 
fessional, or are connected with an 
educational institution, there is a 
HY-SCORE Goto refractor to fit 9 
your discerning needs. Prices range 


from $75 to $4975. 
SEND FOR FREE CATALOGUE 


See full-page Goto advertisement on 


If your dealer cannot supply you, your check will page 254. 


be honored and immediate shipment made. 


HY-SCORE Goto Scientific Instrument Division / | DEPT 10—25 LAFAYETTE STREET { 
wae a 4 2) BROOKLYN 1, NEW YORK 
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tic FINDER SCOPE! 


agi with free 


A Complete, Superior Telescope 


with Advanced Features 


FOR ONLY 


PROOF OF SUPERIORITY 


(On Request — we will send a list 
of noted institutions now using 
the 4” DYNASCOPE) 


TESTIMONIALS: 
From An Observer 


On clear ‘‘good-seeing’’ nights 
my Dynascope easily reveals the 
Alpine Valley and the Straight 
Wall on the Moon, as well as 
three peaks in the floor of the 
Plato ring plain. It will split the 
star Mizar into its major compo- 
nents clearly. It will separate 
Saturn’s rings and show six bands 
on the face of Jupiter. Also it 
will project a two-foot diameter 
disk of the sun showing sunspots 
in vivid detail . . . as an English- 
man might express it, ‘‘Dynascope 
optics are a little bit of all right.” 
—VICTOR W. KILLICK, in charge 
of Astronomical Observatory, 
Sacramento Junior College, Calif. 


Many Years of Experience 


| have had many years of 


experience in astronomy, and as 
junior leader here in Atlanta | 
always recommend Dynascope. 
—LEONARD B. ABBEY, Jr., De- 
catur, Ga. 
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tly and permit | g 
F.O.B. Hartford, Conn. 


Shipping Weight 16 Ibs. 
Express Charges Collect 


Cannot Be Equaled 





I still don’t see how you can pro- 
duce a parabolic mirror of this 
focal ratio at the price... Epsilon 
Lyra was quite easy . . . on the 
130 power ocular. | was more 
than pleased when it resolved 
this double double as four tiny, 
sharp, brilliant gems . with 
the diffraction rings concentric 
and sharp. 


. For the price you ask, | do 
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Dept. STD 35 
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331 Church Street, Hartford 1, Conn. 





Gentlemen: 






() Enclosed find payment of $49.95. Please ship me 
promptly, subject to your money back guarantee, 4- 
inch DYNASCOPE Telescope with 9 advanced features. 










(J Send me FREE Illustrated Literature on the 4-inch 


ly By DYNASCOPE Telescope. 
Manufactured and Sold Only 


acturing Co. 
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was vigorously rebutted by E. W. Maun- 
der and by W. J. Fisher, and the idea 
fell into astronomical disfavor. Now, 


Link shows serious weaknesses in their 
criticisms; the whole problem is reopened, 
and a deeper examination is in order. 
Link’s recommendations to observers 
of future lunar eclipses are important, 
because of his long experience. The 
greatest need is for photometric studies of 
eclipses, to determine the brightness in- 
side the shadow. If they are to have value, 
such observations must be made 
narrow wave- 


however, 
with filters isolating rather 
length bands. For amateur astronomers, 
Link urges the timing of passages of 
individual craters through the edge of 
the umbra, observations that can easily 
be made with small telescopes. (See 
February issue, page 196.) ‘Their scien- 
tific value is greater than had_ been 
realized a few years ago, Link points out. 

While this monograph is written  pri- 
marily for specialists, amateur astrono- 
mers who read German will find much 
of interest, notably in chapter 9, on ob- 
serving problems and methods. 


JOSEPH ASHBROOK 


NEW BOOKS RECEIVED 
THe SuN, Giorgio Abetti, 1957, Macmillan. 
336 pages. $12.00. 

Long recognized as a standard treatment of 
its topic, The Sun has now been translated 
from the Italian by J. B. Sidgwick, based on 
the 1954 enlarged and revised third edition. 
It is a comprehensive summary of all aspects 
of modern solar knowledge. 
TEACHING ASTRONOMY IN SCHOOLS, Ernest 
Agar Beet, 1956, Cambridge University Press, 
New York. 72 pages. $1.50. 

While intended for guidance of teachers in 
British schools, this book contains many sug- 
gestions that should prove useful to educators 
elsewhere who would like to include some 
or high-school 
syllabuses, 
work, 


astronomy on an elementary- 
level. Topics covered include 
equipment, classroom and outdoor 
hooks, maps, films, and telescopes. 
THe HANDBOOK OF THE BRITISH ASTRONOMICAL 
AssOcIATION 1957, J. G. Porter, editor, 1956, 
British Astronomical Association, 303 Bath 
Rd., Hounslow West, Middlesex, England. 
64 pages. 3s for members; 5s for nonmem- 
hers; paper bound. 

Every serious observer will find the BAA 
Handbook an invaluable aid. It contains 
ephemerides of the sun, moon, planets, and 
of the periodic comets expected to return 
this year. There are predictions of phenom- 





SKY-GAZERS EXCHANGE 


Classified advertising costs 20 cents a word, in 

cluding address; minimum charge, $3.00 per ad. 

Only one for sale ad per issue for each advertiser 

Remittance must accompany order. Insertion is 

guaranteed only on copy received by the 20th of 

the second month before publication; otherwise. 
insertion will be made in next issue. We cannot 
acknowledge classified ad orders. Sky Publishing 

Corporation assumes no responsibility for state 

ments made in classified ads, nor for the quality 

of merchandise advertised. Write Ad Dept., Sk) 
and Telescope, Harvard Observatory, Cambridge 

38, Massachusetts. 

TELESCOPE TUBES: Strong, durable, low. cost, 
any size, any length. Send 3¢ stamp for intor 
mation. F. Hudnall, 281 Rosslyn Ave., Worth 
ington, Ohio 

MOUNTED 5” and 6” refractor objectives of first 
quality, $222.00 and $325.00. 4” edged blanks, 
$20.00. Correspondence invited. Earl Wither 
spoon, Sumter, 5. . 


SPACE ROVER 60-mm. astronomical telescope, 
40x to 89x, $68. ag Worth over $100.00. Extra 
132x eyepiece, $7.95. Goto, Unitron, used 6” 


. Clark telescopes. Books. Rasmussen and Reece, 


Amsterdam, 


Unitron 2.4” equatorial, model 128, 
accessories, A-1 condition, 
11224 Glen Valley 


FOR SALE: 
complete with standard 
$175.00. William Ellenberger, 
Drive, Brecksville, Ohio. 


TELESCOPE BUILDERS: Aluminum tubing, 
sizes 2” through 8”, any length. Write now for 
low prices. Pesco-A, Box 363, Ann Arbor, Mich 


STROLA 8” {/7 reflector, just eight months old. 
Equipped with portable equatorial mounting, 
finder, and eyepieces for 84x, 210x, and 360x 
oe Gayle Hughes, 310 Mar Vista, Whittier, 
‘alif. 





WANTED: Good, used 3” or 4” Unitron equatorial 
telescope with accessories. Advise full details and 
price. W. J. Webb, Prescott, Ariz. 





ASTROLA de luxe 8” with extra accessories. Used 
less than 10 times. $500.00. D. M. Bender, 3171 
South Cherokee, Englewood, Colo. 


INITRON 3” 


photo-equatorial, A-1, like new 
Highest bidder, minimum $300.00. Also new 
professionally made 6” parabolic mirror, f/10, 
better than 4s wave, $60.00. M. Fitzpatrick, 71 
West 112th St., New York, N. Y. 


BEST OFFER buys 10” f/11 Newtonian. Ex- 
cellent mirror, Cave diagonal, rotating turret, 
eyepieces. Details _ available. Joseph Raab, 
153% Kearney St., Racine, Wisc. 


MIRROR, 8”, £/15. 
Aluminized and quartz over- a 
McCue, Box 531, Whittier, Calif. 


Excellent parabolic figure. 


$75.00. Gary 


FOR “SAL E: 2.4” refracting telescope, with real 
equatorial mount. Brand new, same instrument 
that is nationally advertised for $195.00. Includes 
tripod, sun filter and projection screen, prism star 
diagonal, five eyepieces (28x, 30x, 35x, 73x, 
15ix), and 6x finder. A real buy for only 
$110.40. Deane Moore, 15848 
San Fernando, Calif. 


“SPACE c H: ART, ” graphically proportioned. Plan- 
ets, sun, stars, asteroids, with notes; also con- 
stellation maps naming many stars; $1.00. Side 
real drive for telescope or camera, accurate 
simple gearless design, take color slides, complete 
plans for $1.00. L. Mussgnug, Box 74, 
Conn. 


ALL AMATEURS! 


Blackhawk St., | 


Bethel, | 


Join an astronomical society! | 


Discounts for clubs ‘and club members only. See | 


our regular advertisement in this issue. Send 
3¢ self-addressed envelope for our free catalogue 
Celestialscopes come complete with 'g-wave para 
bolic mirror, elliptical flat and spider, three 
orthoscopic oculars, 50-mm. wag rack and pin 
ion, mirror cell, fiberglass tube, German equatorial 
with 1%” steel axis mounted on tripod or pier 


for 6” to 10” scopes. Circles, $26.90 extra; clock 
drives, $95.00. Fork mounting and pier for 404 
and 12%” scopes. 6” f/8 telescope, cork- lined 


finder, $320.00, all fea 
Floradale Ave., 


aluminum tube, 42-mm. 
tures. Celestialscope s.; 62 
Tonawanda, N. Y. 


FIBERGLASS Tele escope Tubes: Light weight, 
great strength, pe rfect for richest field telescopes. 
Willard Parks, 7307 Hillrose, Tujunga, Calit. 


INTERESTED in astronomy as a career? Voca- 
tional and Professional Monographs: Astronomy 
by Freeman D. Miller describes personal quali 
fications, scholastic training, and job opportuni 
ties. $1.00 postpaid. Send to Box B, Sky and 
Telescope, sae Observatory, Cambridge 38, 


lass. 
LINK COLLIMATORS: Each contains 5” achro- 
mat of 25” fecus, 3” front-surface mirror, 2 


$50.00, express col- 


light sources. Only 20 left 
Salt Lake 


lect. Specialty Optics, 2543 Alden St., 
City, Utah. 


MIRRORS for reflector ine scopes. Pyrex glass, 
parabolized for top pe rformance, aluminized with 
quartz over-coat. 6”, f/9, $45.00; 8”, f/8, $80.00, 
shipped postpaid. L. R. Hende “rson, 833 W. 
Alturas, Tucson, Ariz. 


REFLEC TOR, 6”, 
8x finder; 50-mm. eyepiece; 
tube. For further information, write 
Wallen Catt, Rte. 1, Decker, Ind. 












£/12 parabolic 1 mirror; “ Unitron 
unmounted aluminum 
Stanley 





ASTRONOMIC AL , MIRRORS. 
$11.40 up (84s 6d and up, in England). 
Astronomical Mirrors, 12 Jeymer Drive, 
ford, Middlesex, England. 





Sizes from 4” at 
Seren 
Green- 
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and data for 


ena of Jupiter’s satellites, 
identifying the moons of Saturn. A very 
useful feature for the amateur is the set of 
finding charts for Uranus, Neptune, and 
Pluto. 

THe Mitky Way, Bart J. Bok and Priscilla 
F. Bok, 1957, Harvard University Press. 269 
pages. $5.50. 

A completely rewritten third edition of 
The Milky Way, one of Harvard Observa- 
tory’s noted books on astronomy, has been 
prepared by the new director of the Aus- 
tralian Commonwealth Observatory and_ his 
wife. 





THE STARS: STEPPINGSTONES INTO SPACE, Irving 
Adler, 1956, John Day. 128 pages. $2.95. 

This book, illustrated by Ruth Adler, is 
an introduction to the mysteries of the 
heavens for the young reader. It tells the 
main conclusions that astronomers have now 
reached about the stars, and explains the 
evidence that led to these conclusions. 
SOLAR ECLIPSES AND THE IONOSPHERE, W. J. G. 
Beynon and G. M. Brown, editors, 1956, 
Pergamon. 330 pages. $21.00. 

The ionized layers of the earth’s upper 
atmosphere and the changes they undergo 
when the sun is eclipsed form the subject 
of this book, which ~~ the London 
symposium of August, 1955. Six of the papers 
deal with solar radio noise. A timely chapter 
by Mrs. S. D. Gossner points out the unusual 
properties of the Antarctic eclipse of October 
23, 1957; the axis of the umbra will miss the 
earth’s surface by only 33 kilometers, making 
the eclipse central in the ionosphere but 
partial on the ground. There is an ex- 
haustive bibliography of ionospheric observa- 
tions at solar eclipses from 1912 to 1954. 
ARIZONA'S METEORITE Crater, H. H. Nininger, 
1956, American Meteorite Museum, Sedona, 
Ariz. 232 pages. $3.75. 

An expert on meteorites summarizes what 
is known about the great meteorite crater in 
north central Arizona, in a book intended 
for both the general reader and the specialist. 





THE AIRGLOW AND THE Auroragk, E. B. Arm- 
strong and A. Dalgarno, editors, 1956, Perga 
mon, 420 pages. $22.50. 

This volume consists of 54 papers pre- 
sented at an international conference on the 
light of the night sky, held at Belfast, Ireland, 
on September 6-7, 1955. The topics include 
photometry and spectroscopy of the airglow, 
the gegenschein, persistent meteor trains, ob- 
servations and theoretical studies of the 
aurora, and instruments for airglow and 
auroral observations. The book is especially 
of interest to research workers who will be 
engaged in these fields during the Inte: 
national Geophysical Year. 

, G. O. Jones, J. Rot- 
Whitrow, 1956, Scribner’s. 


\TOMS AND THE UNIVERSE 
blat, and G. J. 
254 pages. $4.50. 

Three scientists tell in popular language 
how modern physics has given new insight 
into the structure of matter and of the uni- 








VeTSe: 

New Horizons iN Astronomy, Fred L. 
Whipple, editor, 1956, U. S$. Government 
Printing Office, Washington 25, D. C. 18] 


pages. $1.50, paper bound. 

This is Volume 1, Number | of the Smith- 
sonian Contributions to Astrophysics, a new 
series which will report the results of re- 
search conducted at the Smithsonian Astro- 
physical Observatory. In this number more 
than three dozen astronomers and geophysi- 
cists present brief summaries of their fields. 





TRECKERSCOPE 


NO. 1 WITH AMATEURS 
HERE’S WHY ... 


Our superb mirrors and flats are figured and finished by Leland S. Barnes, 
who has had 40 YEARS OF CONTINUOUS EXPERIENCE in optical surfacing. 
At one time, for a period of four years, he was Head Optician and Technical 
Advisor for Alvan Clark and Sons Co., Cambridge, Mass. Other qualifying 
positions included foreman for the Polaroid Corp. at Cambridge, Mass., and 
head of the Experimental Optical Shop at Ray Control Co., Pasadena, Calif. In 
addition, Mr. Barnes has taught optical surfacing and optical theory at several 
of our leading universities—among them, Harvard, Lehigh, Brown, and 
Northeastern. 

TRECKERSCOPE owners soon learn that this superlative optical experience 
gives them a superiority in viewing heretofore found only in very expensive 
instruments. 


8-inch Standard ...............$375.00 





Standard De Luxe 
6-inch $295.00 $495.00 
8-inch $375.00 $575.00 
10-inch $675.00 $875.00 
12-inch $995.00 $1150.00 
e USE OUR EXTENDED PAYMENT PLAN e Illustrated above is the 8-inch De Luxe. 








“TRECKER- PATHFINDER” 


EQUATORIAL MOUNT 
This mount will accommodate 


$74.50 complete . : - . ° 4-inch to 8-inch telescopes. 


This amazing NEW EQUATORIAL MOUNT is just what the doctor ordered when it comes to ‘How 
to mount that homemade telescope you labored so hard to finish.’’ Now — at last — you can purchase 
a beautifully constructed, highly rigid equatorial mount, COMPLETE, for your own telescope as economi- 
cally as if you had built it yourself. This terrific new mount is made entirely of metal; all of the moving 
equatorial parts are polished to work with maximum ease. Legs, head, and counterweight are all remov- 
able for easy storing. One of the more important features in this new mount is that the polar axle is ex- 
tended for ease in attaching a clock drive and/or setting circles, which may be added at any time. The 
“TRECKER-PATHFINDER” mount also has a beautiful, chip-resistant finish. Taking all of these unusual 
features into consideration, this is truly one of the best DOLLAR-FOR-DOLLAR values ever offered. 




















«4 RACK-AND-PINION SPIDERS MIRROR CELLS 

Focusing Device } 4-vane Skeleton type 

$17.50 $11.50 6-inch $6.50 
8-inch $10.95 
10-inch $17.95 
12 Y2-inch $21.00 

OCULARS —AIll Types UNITRON-FLEX-LINE CONTROL FINDER SCOPE 
4-mm. through 236” available A 3-foot flex shaft from your hand to 7x, 50-mm. objective, helical focusing, 
the polar axle control knob. with mounts and crosshairs. 

$6.50 up Specify model when ordering. $14.50 $18.50 


All prices subject to change without notice. California residents: Add 4% sales tax to all prices. 


ASTROPHOTOGRAPHER-OF-THE-MONTH AWARD COAST INSTRUMENT, ING. 


i : 24 years in the optical business 

Open to all amateur astronomers in the United States 4811 Long Beach Blvd., Long Beach 5, Calif. 
Enter now. See page 188 of the February issue for details. Each month’s Phone: GArfield 2-3411 or NEvada 6-7683 
winner will be notified by mail. WRITE—WIRE—PHONE for additional information 


Exclusive International Distributor 
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GLEANINGS FOR ATM’s 


Telescope CONDUCTED BY ROBERT E. COX 


Parts by 





A CASSEGRAINIAN-MAKSUTOV TELESCOPE DESIGN FOR THE AMATEUR 
















CRITERION CO. 


Manufacturers of the famous 


DYNASCOPE 


Rack-and-Pinion 

Eyepiece Mount 
The most mechani- 
cally perfect 
ing is by rack and 
Pinion, This mount 
takes standard 14” 
eyepieces. Full 314" of 
travel—more than ever be. 
fore. Accommodates 








focus 






almost 


any type of eyepiece—posi- 
tive and negative. Two 
knurled focusing knobs 
variably tensioned and ‘positioned 


Solid cast metal slidij 
close tolerance 
Mount aligns itself to any 
Four mounting holes 
included, Eye 
type diagonal 
loose 


ng brass tube 
prevents looseness, 
type tube. 
nuts and bolts 
mount has square-rod 
oo holder which prevents 
felaaaned — _ vibration, Rod 
reve . Ti 
changes. Adjustable fox ‘ " > e 
opes sf i 
“ - + also 12 scopes if so Specified 
extra cost. Order one or 
of the complete evepieces 
below at the same time 
this rack and-pinion 
accommodates any of 
perfectly 


more 
described 
you send for 
device, which 
our eyepieces 


$7.95 postpaid 





Reflecting 
Telescope 
Mirror Mounts 2 
Mounting the mirrot 
to your scope correctly 
important. 
mounts are 

designed 

of cast i 
with brass mounting 
screws. One section 
other section holds mirror. 
accomplished — by oy 
knurled adjusting nuts. | 
sis to fit into or over 
left between 
and tapped. 


1s most 
Criterion 
specifically 
and made 
aluminum 
justment 


and ad 
fits tube, 

Alignment 
spring-loaded 
Outer cell de 
your tube. 
1 the two 
Complete 


signet 
Sufficient space 


All drilled 









1 vi 
cells. rings, nuts, etc. 
tno clamps, springs, ‘gi di 
, oy ar Will prevent vibeation 
eady 0 sg i O 
' oO alignment once Pie be std 
_ * ah or distortion of surface 
m 0 
figure 
” nes $3.00 pe $ a 
‘how < 3.50 BY". eee e eee pes 
c i 4.00 10”...-- 11. 
Complete 
Eyepieces 
Finest quality. They are precision machined, 
mounted in standard 114” outside diameter 
barrels 74” O.D. also available at no 
extra cost. Can be taken apart for clean 
ing Designed to give sharp flat fields 
clear to edge 
Huygens 18-mm. f.1. (44”)..... $ 7.50 
Kellner 9-mm, f.1. (46”)......+- 7.90 
Kellner 7-mm. f.l, (9$2”).. 8.50 
Orthoscopic 6-mm. f.1. (%4")... 12.50 
Orthoscopic 4-mm. f.1. (552”).. 14.50 





describing other accessories on 
Satisfaction guaranteed, or money 

Send check, cash, or money 
immediate delivery 


Booklet 
request. 
refunded. 
ordey for 








Criterion Manufacturing Co., Dept. STP-6 
331 Church St., Hartford 1, Conn. 








236 


ELESCOPE MAKERS who take the 

extra effort to construct a two-element 
Maksutov can then enjoy many gratify- 
ing hours of fine observing. The writer 
has built a 5-inch instrument of this type 
that for convenience, ease of transporting 
and observing, far outclasses the old- 
fashioned reflector or refractor. My own 
4-inch refractor is now in moth balls. 

And although you may have heard that 
a Maksutov is a catadioptric system re- 
quiring special design, costing upwards 
of a thousand dollars when commercially 
made, there is no question that if you are 
an average ATM you can fabricate the 
parts yourself. Furthermore, because of 
the short tube length you will have no 
trouble providing an equatorial mount- 
ing. My 5-inch has an effective focal 
length of 100 inches, quite suitable for 
planetary work, yet its tube is only about 
a foot and a half long. 

The Maksutoy and other popular cata- 
dioptric systems were described by Earle 
B. Brown in this department in Sep- 
tember, 1956 (page 511). D. D. Maksutoy 
in 1944 published the basic formulas and 
introduced various forms of the system 
now named after him. The Perkin-Elmer 
Corp. has recently fabricated triple-ele- 
ment Cassegrainian-Maksutov instruments 
designed by James G. Baker to provide 
a high degree of correction for coma and 


astigmatism. 


However, for visual use and small-field 
photography (half a degree), the two- 
element design I have used makes a fine 
telescope with several advantages over 
refractors and reflectors of equal aper- 
ture. There is no secondary spider sup- 
port to introduce undesirable diffraction, 
and no color fringes (secondary spectrum) 
that reduce image contrast. The com- 
pletely closed tube does away with 
thermal effects, which may seriously im- 
pair resolution when an open-tubed re- 
flector is taken from a cellar or garage 
into the cool night air. 


Design. The Cassegrainian-Maksutov 
may be thought of as evolving from the 
Dall-Kirkham reflector, which uses a 
spherical convex secondary and a concave 
primary of 60- to 80-per-cent paraboliza- 
tion. Now visualize a disk or shell cut 
from a soap bubble of the same curvature 
as the secondary, with an aluminized 
spot in the center of the disk. This disk 
can be placed in the position of the Dall- 
Kirkham secondary without changing the 
optical characteristics of the system, as the 
very thin bubble shell will have no effect 
on the incident light. 

But we would prefer the primary mir- 
ror to be spherical, for convenience and 
accuracy in figuring and testing. And, 
even if the shell were made of glass, it 
would be too thin to grind and _ polish. 





John Gregory at the eyepiece of his 5-inch Maksutov telescope, which was 
awarded first prize for optical excellence at the Stellafane meeting at Springfield, 
Vermont, in August, 1956 (see October issue). The primary mirror is perforated 
to allow observation at the Cassegrainian focus, where a zenith prism has been 
added for convenience in observing. Photograph by George Bakes. 
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MAKSUTOV TELESCOPE BY JOHN GREGORY 
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The shell must be made thick so it be- CASSEGRAINIAN-MAKSUTOV TELESCOPE SPECIFICATIONS 
comes self-supporting, whence it acts (All dimensions are in inches) 
like a lens, introducing negative spherical Symbol Characteristic f/15 f /23 
aberration to the light passing through it D, Diameter of correcting lens 6.45 6.26 
on the wav to the primary. Yet this effect FE. Thickness of correcting lens 0.541 = 0.010 0.448 = 0.010 
is favorable, for it allows us to reduce the D,, Diameter of _Primaby: MMELOF 7 Ms 
H : . - - ary miurror ° . 
parabolization of the primary; in fact, Py Phickness of primary mirror 
: a D, Diameter of secondary spot 1.4 1.2 
we can make the primary mirror spher- : 4 aetna i — pee “ 
cal ; D,, Diameter of hole in primary mirror 1.375 1.17 
aie , , Ri Radius of curvature of Ist lens surface 6.583 + 0.070 8.040 + 0.070 
Obviously, the thickness of the shell Re Radius of curvature of 2nd lens surface 6.888 + 0.070 8.293 + 0.070 
should then be such that its negative Rs Radius of curvature of primary mirror 30.83 + 0.50 13.39 + 0.50 
spherical aberration, combined with that Ry Radius of curvature of secondary spot 6.888 + 0.070 8.293 + 0.070 
of the secondary mirror (aluminized spot), CA Clear aperture of correcting lens 6.0 6.0 
balances the positive aberration of a BA Back aperture of correcting lens 6.3 6.11 
spherical primary mirror. In practice, to S Separation of lens and mirror 12.867 18.541 
inimi ati i f ‘ ‘ : 7.16 23.05 
minimize chromatic aberration of the BFI Back focal length 17.16 , 
Effective focal length 90.0 140.0 


lens, its two surfaces have slightly dif- 
ferent radii. The formula for the axial ——— 
thickness, t, that will reduce chromatic 
differences to an insignificant amount is 





t (Re — Rj) n*/(n? — 1), 


where n is the index of refraction, Ry the 
radius of curvature of the front surface 
of the corrector lens, and Re the radius of 
the back surface, which bears the second- 
ary mirror spot. 

Maksutov has given a very complete 
table of designs for the simple shell plus 
primary mirror, but no curves for a com- 
pound system, so I applied the principle 
embodied in the formula above to set 
up two designs. The equivalent focal | 





lengths, separations, and mirror radii 
should check with the conventional Cas- 
segrainian formula given on page 63 of 
Amateur Telescope Making. 

Both designs are for a Maksutov cor- 
recting lens of 6-inch clear aperture, one 
with an equivalent focal length (EFL) 


Viewed from a distance of about 6 or 7 feet, these pictures, taken 15 minutes apart, 
show Mars as it appeared last September with a visual power of about 175x. The 
south polar cap is at top right; Syrtis Major at lower right, with Mare Tyrrhenum 
centered on the disk. 


OPTRON TELEWIN PROVIDES FINE PERFORMANCE 


of 140 inches, the other of 90 inches. At Good news for amateurs — especially those with high-quality paraboloidal mirrors. 
a iy gs aS hii aae ae 
{/23, the first is intended primarily as These Mars photographs were taken September 20, 1956, at Dayton, Ohio, by 
a planetary-observing instrument, giving Torp Lapenas, using a 10-inch closed-tube Newtonian reflector. This amateur’s results 
} : : i . z vhs srs can achiev >j bes are equipped with an optical window, 
adequate mae ‘ 5 : re show what others can achieve when their tu é pe 4 ] 
juate magnification with a comfort which also serves to hold the diagonal mirror. This precision window, previously de- 


scribed as a diagonal support plate, is now marketed by Optron Laboratory under the 
trade name TELEWIN. 

With TELEWIN on your telescope, if its mirror is of excellent quality, you can 
make fine celestial photographs even if you, like Mr. Lapenas, live in what may be 


able }-inch eyepiece. The other, at f£/15, 
is more versatile—a wide field may be | 
viewed with a 2-inch ocular, yet a 1-inch 


eyepiece will exhaust all definition at considered a poor seeing site. TELEWIN puts you in the front line of astronomical 
360x. big-game hunters. 
Both telescopes have been ray traced Eliminate spider diffraction — seal your telescope with TELEWIN. 





to bring spherical aberration well within OPTRON LABORATORY ee ee 


the Rayleigh tolerance. The f/23, with- : : ; 
é . ' Makers of the OPTRON FI-nis 425 off-axis catadioptric telescope 
out correcting the system as a complete : 
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TELESCOPE MAKERSH 
2 Everything for the Amateur 
; =o KITS $4.50 up 


> Thousands of our customers with no special 
> training have built powerful precision tele 
scopes with our quality, supplies, instruc 
tions, and guidance. ‘ 
Send for Complete Instructions, 10c 4 


ALUMINIZING 
Superior Reflecting Surface 
Guaranteed not to peel or blister 
MIRRORS MADE TO ORDER 
MIRRORS TESTED FREE 
EYEPIECES | PRISMS 4 

CELLS BINOCULARS 


Write today for FREE Catalog. 4 


Precision Optical Supply Co. ; 


1001-H East 163rd St., New York 59,N. Y. 2 | 
PLILELOL ODIO OPO LOL OLLIE DL OC CLD OODD) 








~~ 











Complete Scopes 


6”.. $350.00 - eee $415.00 
ee oes . $650.00 12%” $850.00 
xs 
Fiberglass Tubes 
7” 1.D for 6” £/8 mirror . $38.50 
914” I.D.. for 8” £/8 mirror $64.00 
12” I.D f 10” £/8 mirror $130.00 
15” I.D for 12 f/8 mirror $154.25 


Mirror Kits 


Complete with pyrex blanks, ceramic tool, six 
abrasives, pitch, rouge, and cerium oxide 
414" $8.00 6”. ..$10.00 , $15.95 
10” $28.95 14" $45.00 
Circles, photo-printed 

$4.50 6” $5.00 
a” $5.50 a” $6.00 
Send 3¢ self-addressed envelope for 


free catalogue 


CELESTIALSCOPE CO. 


82 Floradale Ave., Tonawanda, N. ¥ 








Precision Diagonals 


You will get the best possible performance 


cleat 


from your telescope with one of our 
fused quartz diagonals. Accuracy guaran 
teed 1/20 wave 
Ellipse 1.25” x 1.77” $11.00 
Ellipse 1.5” x 2.12” $14.00 
Pyrex diagonals, ', wave accuracy 
Ellipse 1.25” x 1.77” $ 5.00 
Ellipse 1.5” x 2.12” . $ 8.00 


Aluminum coating $1.00 extra 


Send for our complete list of supplies 
quarts mirrors, blanks, oculars, 
coatings, and accessories 


EG&G WwW OPTICAL CO. 
2406 E. Hennepin Ave. 
Minneapolis 13, Minn. 








Build Your Own Telescope 
QUALITY KITS 


We carry a full stock of eyepieces, prisms, 
mirror cells, holders, finders, and 


mountings 


eyepiece 


COMPLETE MIRROR REFICURING SERVICE 
NO CHARCE FOR TESTING YOUR MIRROR 
Mirrors ground to order. 


ALUMINIZING 
with extra hard quartz coating. 


Instructions, 10¢ 


FREI 


GARTH OPTICAL COMPANY 
Box 991 Springfield 1, Mass 


Catalogue 
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unit but making each element separately, 
has a zonal residual of 0.030”, 1/10 the 
Rayleigh tolerance. Residual coma _ is 
within the Rayleigh limit over a field of 
1.4” diameter. In the faster f/15 system, 
spherical aberration is still less than one 


quarter Rayleigh’s tolerance and the 
coma is negligible. 
Either design may be scaled up o1 


down and, to a certain extent, may be 
made of different speed by scaling aper- 
tures only. Between f/15 and f/20, the 
9)” design should be adapted by closing 
down the aperture; anything slower than 
{/20 should be scaled from the 140” 
design. With such slow systems (f/15 to 
{/23) the type of eyepiece chosen is not 
critical, and Huygens oculars can be used. 
I prefer the wide apparent fields of the 
(Abbe) orthoscopic and the Erfle eyepieces. 


Tolerances. Because all surfaces in the 
Cassegrainian-Maksutovy are spherical, one 
must not be misled into thinking that the 
figuring tolerances are loose. The surfaces 
must be well figured if the telescope is to 
give the high performance inherent in 
the design. 

For instance, the secondary magnifies 
the primary image over six times; it is 
evident that any zone visible in a knife- 
edge test of the primary is intolerable. 
On the other hand, if the shell is figured 
well, the secondary itself 
problem as it is but a small part of the 
large back surface and will automatically 


presents no 


be smooth. 

And in final assembly, spacing of the 
elements is very critical, the position of 
the final focus being proportional to the 
amplification factor squared. Thus, if 
the shell and mirror separation is wrong 
by only 1/10 inch, the focal plane will 
be shifted by over four inches from the 
design position! 

It is evident, therefore, that the con- 
centricity of the shell and its thickness 
have strict tolerances. The differences in 
edge thickness should be reduced to less 


' 
= = 
= 





than 0.001”—otherwise one will have a 
built-in objective prism giving star spec- 
tra instead of Airy star disks! 

As ip most lens work, figured surface 
by surface, the tolerances of radii are 
very strict. The surfaces of the corrector 
lens, Ry and Ry, may vary together from 
the design by as much as 0.07” in radius 
of curvature, but both in the same direc- 
tion. The variation of R; should equal 
that of Ry within 0.004”. The primary 
mirror, however, need be made_ only 
within 0.5” of the specified radius of 
curvature. 

The smoothness of all surfaces should 
be 1 wave or better. If one is lucky 
enough to own an aluminized }-wave 
optical flat with a diameter equal to or 
greater than the telescope aperture, the 
final testing may be done by autocol- 
limation. With the pinhole and knife- 
edge in the focal plane, the light traverses 
the system twice, giving a doubly sensi- 
tive null test of the assembly. 

\ highly accurate paraboloidal mirror 
may also be used to obtain collimated 
light, with the pinhole placed at the focus 
of this mirror. The knife-edge is set in 
the focal plane of the catadioptric  sys- 
tem, where it effects the null test with 
ordinary sensitivity. With collimated 
light all tolerances can be broadened, as 
it is possible to remove, by figuring, re- 
siduals caused by 10 times the given 
departures from the nominal design (with 
the exception of concentricity, which must 
still be within 0.001”). 

If curves or thickness have fallen out- 
side the tolerances, the final figuring in- 
volves slightly aspherizing the front sur- 
face of the corrector or the primary, but 
those without experience in such critical 
work can achieve the desired results by 
making each surface to strict tolerances. 
Che assembled telescope will perform so 
well that the amateur will be unable to 
find any fault, and will wonder why he 
waited so long to construct such an ideal 
instrument. 





Illustrating the depth of curve on a 6}-inch corrector plate. 





Materials. The glass for the corrector 
ens, a borosilicate crown, BSC-2 (517645), 
vas chosen for its resistance to tarnishing, 
low dispersion, general availability and 
cheapness, although any of the crown 
elasses would be quite suitable if the 
lesign were adapted appropriately. BSC-2 
may be obtained from any of the domestic 
olass manufacturers, or Schott BK-7, im- 
ported by Fish-Schurman Corp., may be 
The disks should be fine-annealed 
erade A or B. 

Che minimum dimensions of the blank 
for the shell depend on the method 
generating the working curves. If this 
can be accomplished with a diamond- 
wheel curve generator, only a minimum 
of glass is removed (the fine grinding and 
polishing stages require at most about 
0.04”), and a rough blank for the f/15 
design needs to be about 63” in diameter 
and 14” thick; for the f 23, 61” by 1%6” 
will suffice. 

But if the amateur must rough out and 
shape the lens by handwork, starting 
with coarse carborundum, a substantially 
greater amount of glass must be available 
to start with. To allow for roughing out, 
wedge control, and radius checking, the 
diameter ought to be 6%¢”, and the thick- 
for the £/15 design; these reduce 
to 6%6” by 1%6” for the f£/23. 

Blanks from surplus stock will not 
these requirements of size, 
But with prices 


used. 


ness 12”, 


always meet 


especially in the f/15. 


+++++++ DELUXE PYRE ceccces | 


Reflecting Telescope Kits 


Our kits have PYREX mirror blank, 
PYREX tool the same thickness, ample sup- 
ply of optical quality abrasives, fast polishing 
cerium oxide, red rouge and pitch. Packed 
in metal cans, 


Size Thickness Price 

44" 34” $ 6.00 

6” iad $10.50 

8” 1A” $18.75 

10” 134” $33.65 

1242” 2 $59.95 
ADD POSTAGE: Ist and 2nd postal zones 
from Detroit, add 5%; 3rd and 4th, add 
10%; Sth and 6th, add 15%; 7th and 8th, 


idd 20%. Or we will ship C.O.D. 


Send for 
ASHDOWNE BROS. 


18450 Grand River Detroit 23, Michigan 
44444444444 


free catalog of supplies, 
and refracting telescopes. 











THE MARK Ill 


Sidereal Telescope Drive 


Bodine Synchronous Motor, Auto- 
matic Clutch, Automatic Sidereal Time 
Circle requiring no calculation for loca- 
tion of objects, R.A. Indicator, Sidereal 
Time Indicator, Lifetime Quality, Pre- 
cision Fabrication. 

Ramsden Eyepieces 

Declination Circles 

Hour-Angle Circles 


Write for price list 


H&W OPTICAL CO. 


654 Milwood Ave., Venice, Calif. 














as reasonable as those given below, it will 
pay the amateur to figure carefully the 
maximum size of corrector lens he can 
make from the blank he receives, scaling 
the design slightly to fit that size. In 
many cases, only about a quarter of an 
inch in aperture will be lost. 

Examples of surplus stock are found 
catalogues of Edmund Scientific 
The latter lists ob- 
disks 43” in diame- 


in the 
Co. and A. Jaegers. 
jective quality BSC-2 


ter by 1%6” thick (#1590) at $7.50. Ed- 
mund has BSC-2 fine-annealed grade 
B slabs 43” square by about 28 mm. 


(#50,119) at $3.00; 63” by 28 to 29 mm. 
(#50,120) at $6.00. This company states 
that for Maksutov correctors it can supply 


its stock #50,140, minimum size 63” 
square by 32 mm. minimum thickness, 
at $7.00; an actual blank may come 


larger in either dimension. 

The primary mirror should be made 
of pyrex or other low-expansion glass. 
In addition to the standard 44}-6-8-10-inch 
diameter Corning series, pyrex blanks 5” 
in diameter by 1” thick can now be ob- 
tained from the Hayward Optical Glass 
Co. for about five dollars each. These 
would make a suitable primary for a 44” 
Maksutov corrector lens. 

Aluminum is recommended as a tube 
material, and is now available in seamless 
tubing 44” thick. For the 6-inch 
grainian-Maksutov, if a lathe is available, 
consider making both mirror and lens 
cells as well as the tube from a single 
piece of aluminum pipe, thus simplifying 
the machining and insuring alignment 
of the two elements. Local warehouses 
can supply such pipe, usually with a wall 
thickness of 3”, or more in larger sizes. 
Aluminum seamless tubing of 8” outside 
diameter, °40” wall thickness, is available 
from the Metal Goods Corp. 


Casse- 


Optical Processing. Mirror fabrication 
is a routine matter, but the figure smooth- 
ness should be such that no shadows are 
visible when knife-edge testing is done at 
the center of curvature. 

Work on the corrector lens starts with 
edging, which may be omitted, however, 
if the blank is almost round to start with, 
variation of no more than Me 
aéross different diameters. If a diamond 
tool is not available, the disk must be 
mounted and edged with a steel plate and 
carborundum. This is the one and final 
operation, centering by re- 
edging is not economical on a lens with 
nearly concentric surfaces. 

The concave surface, Ry, is roughed 
in first, with periodic checks on its radius 
of curvature, until the curve extends to 


having a 


such since 


within 1” of the edge of the lens. The 
centering of this concave side may be 
roughly checked by measuring this 1” 


annulus to see whether or not its width 
varies around the disk. In this work, 

no iron tool is available and you are not 
grinding by hand, another blank, of 
either plate glass or pyrex, is generated 
to serve as a tool. If thick enough, the 





BEST MONEY’S WORTH! 


LITTLE GIANT PRISM 


Suitable for many optical ex- 

periments and for use with 

low-power telescopes. Size 2’ 
abe 


aluminized on the hy- 





x 
potenuse. Contains % lb. of 
the best white optica al crown 
glass. Slight imperfections 
|(due to slicing from larger size) will not affect 
| efficiency for most uses. A great value for a dollar. 


Only $1.00 plus 10¢ postage 





TELESCOPE TUBING 
NOW IN STOCK! 


Same tubing as used for past 
15 years in our Ross Stellar 
scope—without a single failure! 
Extra-thick wall provides added 
strength for large-size  tele- 
scopes. 


7” 1.D. by 65” long with 36’ 
wall. Spiral tube. Smooth, din 


black, nonreflecting inside. 
Bro wn leatherette exterior. 
13g” clean-punched hole pro- 


vided for your eyepiece attach- 
ment. 


Only $8.50 per tube 
(Picked up in our store) 
NOTE: When ordering by 
mail, please add $1.50 for 
packing. 
Collect 
post). 


Tube shipped Express 
(too 


large for parcel 








TELESCOPE EYEPIECE 


Twin-achromatic doublet about 
14" e.f.l. (30x) made of two 
achromatic cemented doublets, 
of Bausch and Lomb manufac- 
ture. Field is sharp to the very 
edge. Good color correction. 
In French-doublet screw-type 
mounting, giving highest eye 
point possible with this short- 
focus combination. Mounting 

standard 14” O.D. Limited 


supply. 
Each $8.50 postpaid 








TREMENDOUSLY WIDE FIELD 
ACHROMATIC EYEPIECE 


4 lenses! Finest eyepiece for the 
price. A great buy! Made of 2 
separate achromatic elements. All 
outside surfaces fluoride coated. 
Flat field to edges. Focal length 
1%” (6x). Bushing fits standard 
14%” eyepiece tubes. 


Only $12.50 postpaid 








Cemented Achromat 


BARLOW LENS Made in U. S. A 


Our excellent new formula allows higher power 
with little loss of light ie little loss of definition 
at high powers) UNMOUNTED, uncoated lenses 
you will find simple to tg with any ocular. Back 
f.l. 44.68 mm. (1.759") from deeper concavity. 
Diameter 26.00 mm. (1.0235”), e.f. 44.15 
mm. (—1.738”"). Magnification factor ‘up to “about 
8 times. Limited supply at our low price of 


$9.00 plus 25¢ postage 





3” ROSS STELLARSCOPE, 40 and 80 Power 


Bring the mountains § and 
“‘seas’’ of the Moon right be- 
fore your eyes—crystal sharp! 
Study Mars, Tuntier’s moons, 
Saturn's rings, and _ millions 
of other heavenly wonders. 
Enjoy astronomy, learn basic 
optical principles AT GREAT 
SAVINGS by assembling your 
own 3” ROSS STELL AR- 
SCOPE. Ready to use. No mir- 
ror polishing required. Thous- 
ands sold. Order this easy-to- 
assemble {qlescope today. Ship- 
ping wt. 9 lbs. (Ross Quadipod. 
illustrated, $18.00 extra.) 


Only $16.50 plus postage 








No open accounts or 
Catalog — $1.00. 


Include postage please. 
C.O.D.’s. Comprehensive 


HARRY ROSS 
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61 Reade Street (Desk 1), New York 7, N. Y. 
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SAVES YOU MONEY 
ON THESE DIRECT 
OPTICAL IMPORTS 





IMPORTE 


REFRACTING 











Fully corrected and coated lenses afford 
maximum brilliance and clarity. Heavily 
chromium-plated brass used in moving 
parts. Beautifully finished duraluminum 
tube. Focused by means of rack and pinion. 
Erecting prism for terrestrial observation 
and diagonal prism for astronomical may 
be used with any of the eyepieces. Fork- 
type altazimuth mounting with tension 
adjus'ments. Includes view finder with 4X 
crosshair eyepiece sun glass star diag- 
onal eyepiece erecting prism eyepiece 

wooden tripod with chain brace 

Weight of telescope, tripod and case 


F-102 COMPLETE SET 








ASTRONOMICAL TELESCOPE 
WITH TRIPOD AND CARRYING CASE 


complete in compact, hinged wooden carrying case. 
each approximately 6 lbs. Total shpg. wt. 25 lbs. 


@ Four Eyepieces—40X, 64X, 89X, 100X 
@ 800-mm. Focal Length 

@ 234” Objective Lens 
@ Regularly $125.00 







NET 69.50 





Famous Zeiss-type 


PRISM 
BINOCULARS 
COATED LENSES 

@ All metal construction 


@ Complete with leather 
case and straps 





Add 10% Fed, Tax 





F-182 6x15 Ind. Focus........ NET 10.75 
F-105 8x30 Ind. Focus....... NET 14,95 
F-15 735 ind. Focus.....0+» NET 17,95 
F-183 7x35 Center Focus. -NET 20.95 
F-184 7x35 Center Focus.. subews 

(Wide Angle)...NET 29.50 
F-103 7x0 Ind. Focus........ ‘NET 21.50 
F-164 7x50 Center Focus...... NET 24.95 
F-117 10x 35 Center Focus...... NET 23.95 
F-104 12x 50 Ind. Focus....... NET 27.95 
F-118 16x 50 Center Focus...... NET 31.50 
F-185 20x 50 Center Focus...... NET 37.50 





30-Power 60-mm. Spotting Scope 








Binocular-type focusing 
Prismatic lens system 
Coated lenses. Weighs 
only 11 ozs., 124%” long 
Field of view is 85 
feet at 1000 yds. Spot 
.22-caliber bullet 
holes at 200 yards 
Threaded metal 
dust cover screws 
o on over objec 
tive lens. Features 11%” tripod and adjustable 
mount. Weighs only 1% Ibs. including tripod 
With leather carrying case, mount and tripod 


F-149 17.95 
ABNEY CLINOMETER LEVEL 








A finely made surveying instrument of profes 
sional quality. Made entirely of brass. The Ab 
ney topographic level enables the user to deter 
mine grounc elev ation, measure degrees of slope 
or inclination, run a level line, and so forth. Per 
mits preliminary surveying with little or no ex 
perience, Fine prismatic system. Arc scale is 
divided into 60 degrees both sides of zero. Ver 
nier scale reads to 10 minutes. Includes leather 
case and strap. Imported to save you 50% of 
regular cost. Shpg. wt. 3 lbs. 


F-138 Net 8.95 











JAMAICA 33; N.Y. 165-08+Liberty Ave, 
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LAFAYETTE RADIO 
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30X ALL-PURPOSE TELESCOPE 





@ WITH TRIPOD! 

@ 40-MM. COATED ACHROMATIC OBJECTIVE! 
@ 59-FOOT FIELD AT 1000 YARDS! 

@ BODY OF DURALUMINUM AND BRASS! 
See the craters on the moon! W ne planes 
ships—birds and animals! r bul 
let holes at 200 yds.! A typical Lafayette buy! 
Full two feet long closed—2714” extended. Achro 
matic coated objective is 40mm. in diameter, 
clear aperture is 38mm., or 1%”. Body diameter 
is 1%”. Lens erecting system gives upright 
image. Focuses from 40 feet to infinity. Ad 
justable horizontal swing tension and adjustable 
azimuth tension knob, Can be used with camer: 
tripod. Smooth sliding draw-tube focusing 
with coated eyepiece lens. Complete with 1114” 
tripod and bracket. Shpg. wt. 5 Ibs 


F-139 Net 11.95 


WORKING SCALE MODEL 
OF 
MOUNT 
PALOMAR 
GIANT 
TELESCOPE 
e BAUSCH 
& LOMB 


REFLECTOR 
MIRROR 











A scale model of the Mount Palomar 200-inch 
and it really works! Bausch & Lomb optically 
ground and polished primary mirror. Approxi 
mately 30X just the thing for space-minde 
children. Educational — interesting — and fun t 
use. Rigid design of high-impact styrene 
Complete kit including instructions and illus 
trated “Star Guide.”” Shpg. wt. 5 Ibs. 


F-223 Net 8.39 


Fully assembled —ready to use, as_ described 
above but not in kit form. Shpg. wt. 5 lbs. 


F-224 Net 10.49 









100 SIXTH AVE., NEW YORK, N. Y. 
BOSTON, MASS., 110 Federal St. 
PLAINFIELD, N. J., 139 West 2nd St. 
NEWARK, N. J., 24 Central Ave. 
BRONX, N. Y., 542 E. Fordham Rd. 








| reverse side can also be used as a tool for 


the convex surface, Ro. 
While R, is being brought through 


| grinding, keep a record of the thickness 


changes; this will help you judge how 
thick to leave the lens while generating 
R» in order to end up close to the nom- 
inal thickness after fine grinding. Be 
sure to add 0.02” to the thickness al- 
lowed, as this may be needed to elimi- 
nate any wedge effect, which will be done 
during fine operations on Ry». The 
amount of wedge may be determined 
with a 1” micrometer blocked to measure 
at a single diameter on the lens. 

Before polishing Ry, bring Re through 
the fine-grinding stage, checking its radius 
of curvature on its concave tool with a 
depth micrometer. Then spray Re with 
Krylon or shellac to protect it while fin- 
ishing Ry, which should be brought to 
a }-wave sphere by repeated use of the 
knife-edge test. 

Ry» may now polished, and figured 
by testing through Ry as outlined by 
Franklin B. Wright in his article on 
pages 574 to 580 in Amateur Telescope 
Making—Book Three. If a smooth 4-wave 
sphere is obtained, the central 14” will 
be well within tolerance for use as the 
secondary. When the lens is sent out for 
spot aluminizing, it would be well to in- 
clude a round sheet-metal mask with a 
central hole of the desired spot diameter. 
If the aluminizing concern has to make 
up such a jig, it will cause delay and add 
to the expense. 

In addition to the references already 
given, the reader may wish to consult 
Maksutov’s original paper in the Jour- 
nal of the Optical Society of America, 
34, 5, May, 1944, beginning on page 
270; articles in ATM-3 beginning on 
pages 1, 163, and 574; and A. Bouwers’ 
book, Achievements in Optics, 1950, 
Elsevier Book Co., Inc., 215 Fourth Ave., 
New York, N. Y. 

The addresses of suppliers mentioned 
above are: Corning Glass Co., Corning, 
N. Y.; Edmund Scientific Co., Barring- 
ton, N. J.; Fish-Schurman Corp., 70 Port- 
man Rd., New Rochelle, N. Y.; Hayward 
Optical Glass Co., 217 Magnolia Ave., 
Whittier, Calif.; A. Jaegers, 691S Merrick 
Rd., Lynbrook, N. Y.; Metal Goods Corp., 
8800 Page Blvd., St. Louis, Mo. 

JOHN GREGORY 
1202 Hope St. 
Springdale, Conn. 

NOTE: Interest in telescopes of the 
Maksutov type for amateur use is in- 
creasing rapidly. Alan M. Mackintosh’s 
Maksutov club has about 200 correspond- 
ents registered since the first announce- 
ment in the October issue (see also page 
92, December issue). 

Mr. Gregory is a mechanical engineer 
working on optical system development 
at the Perkin-Elmer Corp., Norwalk, 
Conn. He has provided the above details 


| of his designs for amateur use only; the 


Perkin-Elmer Corp. retains all commercial 
rights. R.-E CG, 


~} oc 








40 power Special Price $57.50 
Never before has anything like this been 
American Type Zeiss Type offered at so low a price. Here is another 
eautiful imported binoculars, precision made, at example ol American ingenulty. Big - diame- 
a low, low price. Above we have pictured the ter achromatic coated objective which will 
two most popular types. The American Type — give needle-sharp crystal-clear images. Focus- 
otfers a superior one-piece frame and a clean ing is a delight with the micrometer spiral 
design, pleasing to the eye. Complete with carry cd = x fae 
ing case and straps. Price plus 10% Federal tax. focusing drawtube. Light-weight aluminum 
SIZE TYPE C. FOCUS IND. FOCUS construction throughout, black crackle finish, 
yom mi $12.75 length open 22 inches, closed 17 inches. This 
ies 1S O ERA Aa ‘' telescope gives an upright image—it is WON- 
6x30 ZEISS $18.75 16.75 PET ¢ 2 
in%% mies 21.25 19.25 DERFUL for astronomy, SUPERB for long 
a. Pe AMERICAN 23.50 — distances, EXCELLENT as a spotting scope. 
7x 35 A} ME ‘RICAN 
IE ANGLE 37.50 _ “ ” 
7x 50 ZEISS 24.95 22.50 GIANT EYEPIECE 
7x50 AMERICAN 32.50 is c{-#4\\ WIDE ANGLE ERFLE (68° Field) 
8 x 30 ZEISS 21.00 18.25 Dev oo Brand new coated 14” 
10 x 50 ZEISS 30.75 28.50 Focusing mount. 3 perfect 
2x50 ZEISS 41.50 39.50 nes 11849” aperture. $12.50 


5 


straps. 144” Diam. Adapter for above eyepieces. $3.95 
Price Price LENS CLEANING TISSUE — Here is a won- 
6 x 30 $10.00 7x 50 $15.00 derful Gov’t. surplus buy of Lens Paper which was 
8 x 30 11.25 16 x 50 17.50 made to the highest Gov’t. standards and specifi- 
7x 35 12.50 20 x 50 20.00 cations. 
S00: ahieete Size 754" AN sod vccteccctvsics $1.00 
“MILLIONS” of Lenses, etc. 
Free Catalogue 
We pay the POSTAGE —C.O.D.’s you pay _post- | EG = AY 
4 Satisfaction guaranteed or money refunded 6 


it 





AIRSPACED OBJECTIVES 





MOUNTED IN ALUMINUM CELLS f/15 


American-made 


astronomical 
Our reputation has been estab- 
lished over the years as the most reliable source of high quality astronomical lenses. 


We offer the lowest priced, hand-corrected, precision, 


objective, mounted in a black anodized aluminum cell. 





“Those in the know’? BUY FROM US BECAUSE: 





and is guaranteed to resolve two seconds of arc or better. 
[hey are corrected for the C and F lines (secondary chromatic aberration). The zonal spherical 
aberration and the chromatic variation of spherical aberr ation are negligible. The cell is machined 
our standard aluminum tubing, eliminating any 


.. $60.00 
$69.00 


ach lens is thoroughly tested by us 


to close tolerances so that it will fit directly over 


mounting problems. 
. $28.00 4%” 


31%” diam., 48” f.]. (uncoated) 
Same as above with coating..... $32.00 Same as above with coating.... 
We can supply ALUMINUM TUBING for the above lenses. 
“BIG” ACHROMATIC TELESCOPE OBJECTIVES 
We have the largest selection of diameters and focal lengths in the United States available 


for immediate delivery. These are perfect magnesium-fluoride coated and cemented Gov't. 
surplus lenses made of finest crown and flint optical glass. Not mounted. Fully corrected. 


diam., 62” f.1. (uncoated 


Tremendous resolving power. They can readily be used with eyepieces of only 4” focal 
length, thereby producing high powers. Guaranteed well suited for astronomical tele- 
scopes, spotting scopes, and other instruments. Gov’t. cost up to $100. 

Diameter Focal Length Each Diameter Focal Length Each 
54 mm (2%”) 254k C10 Yo 6is6.c0e $12.50 83 mm (3%”) 660 mm (26”)....... $28.00 
4mm (2%”) 300 mm (11.8”)..... 12.50 83 mm (3%”) 711 mm (28”)..... . 28.00 
4mm (2%”) 330 wm (13"). «<0... 12.50 83 mm (3%4”) 762 mm (30”)....... 28.00 
54 mm (24%”) 390 mm (15.4”)..... 9.75 83 mm (3%4”) 876 mm (34%4”)..... 28.00 
4mm (2%”) 508 mm (20”)....... 12.50 83 mm (34%”) 1016 mm (40”)....... 30.00 
4mm (2%”) 600 mm (23%4”).... 12.50 102 mm (4”) 876 mm (34%”).... 60.00 
4mm (2%”) 762 mm (30”)....... 12.50 108 mm (4%4”) 914 mm (36”)..... . 60.00 
54 mm (2%"”) 1016 mm (40”)....... 12.50 110 mm (434”)* 1069 mm (4214,”).... 60.00 
54 mm (2'%”) 1270 mm (50”)....... 12.50 110 mm (43%) 1069 mm (42149”)..... 67.00 
78 mm (3146”) $8) gant CEP aise 21.00 128 mm (514,”)* 628 mm (24%”).... 75.00 
80 mm (31%”) 495 mm (19%”).... 28.00 128 mm (5149) 628 mm (243%4”).... 85.00 


81 mm (3%e@”) 622 mm (24%4”).... 22.50 *Not coated 
eo We can supply ALUMINUM TUBING for the above lenses * 














WIDE ANGLE ERFLE 1%” E.F.L. 
contains Eastman Kodak’s 
focusing mounts; 65° field.. 


MONOCULARS 


Brand new, coated optics, com- 
plete with pigskin case and neck 


aperture 2”; 











nerchandise returned within 30 days. 











3rand new; 
rare-earth glasses; 


$18.50 
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MOUNTED EYEPIECES 


The buy of a lifetime at a great 





saving. Perfect war-surplus lenses 

set in black anodized standard 

aluminum 1%” O.D. mounts. 
F.L. TYPE PRICE 
125 min (36") Symmetrical... .cccccsccves $ 6.00 
16 mm (%”) Erfle (wide angle)......... 12.50 
16 mm (%”) TYIGR oes ccvigucaceeocesans 12.50 
18 mm (%4") | eee 6.00 
Ze cot. (Biba) RAGE gc ives ececcnacccaces 6.00 
32 mm (14%") Orthoscopic...........s0se-- 12.50 
35 mm (138") | nee 8.00 
SS meth (Pia) —— kn vice civccvccecscsuses 6.00 


COATED 75 cents extra. 


ASTRONOMICAL MIRRORS 


The se mirrors are of the highest quality, polished 
to %4-wave accuracy. They are aluminized, and 


have a silicon monoxide protective coating. You 
will be pleased with their performance. 

Diam. F.L. Postpaid 

Plate Glass 3%e” 42” $ 9.75 

Pyrex 4%” 45” $13.50 

Pyrex 6” 60” $25.00 

= 
AN ECONOMICAL EYEPIECE 

This mounted eyepiece has two 

magnesium. fluoride coated lenses 

29 mm in diameter. It is designe: 

to give good eye relief. It has an 

effective focal length of 1%” (8x) 





The eyepiece cell fits a 1%” tube........ $4.50 


Aluminum Telescope Tubing 


O.D. I.D. Price Per Ft. 
2%” 2%" $1.20 
334” 3%" 1.75 
4” 43%” 2.75 
a 47%” 2.75 


All tubing is shipped POSTPAID. 


Focusing Eyepiece Mounts 
Rack & Pinion Type 
The aluminum body casting is finished in black 
crackle paint and is machined to fit all our alumi- 


num tubing. Has a chrome-plated brass focusing 
tube, which accommodates standard 14” evepieces 


For 2%” I.D. Tubing Postpaid $12.95 
For 34” 1.D. Tubing 12.95 
For 434” 1.D. Tubing 12.95 
Reflector type for all size tubing. 
Complete with diagonal holder....... $ 9.95 
Aluminum Lens Cells 
Black Anodized 
Cell for Lenses Cell Fits Tubing Price 
54 mm Diam. 2%” LD. $ 3.50 
78mm “ 3%" * 6.50 
81mm “* 3%” 6.50 
83 mm “ 1 ie 6.50 
110 mm 4%” “ 10.50 
3X TELESCOPE Makes a_nice low-priced 
finder. Brand new; has 
” Achromatic Objective 
Amici Prism Erecting 
System, 1344” Achromatic 
Kye and Field Lens 






Small, compact, wt. 2 Ibs 


Gov’t. Cost $200. $9.75 


Ss 


FIRST-SURFACE MIRRORS 


Size Thickness Postpaid 

14” x 16” yy” $10.00 
8” x 10” y4” 4.25 
'%:. 3% y" 1.85 
4" x 4” %,” 1.50 
1%” x 14%” Ya” a3 

RIGHT-ANGLE PRISMS 

8 mm face..... ea.$ .75 28 mm face..... ea. $1.75 
12 mm face..... ea. .75 38 mm face..... ea. 2.00 
23 mm face..... ea. 1.25 47 mm face..... ea. 3.00 


e THE GLASS HOUSE ® 


691 § MERRICK RD. LYNBROOK, 


N.Y. 
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\ OBSERVERS GUIDE 


t. ON ASTRONOMICAL TELESCOPES 
\ din te Hew 


\ 


\ 
rower SPACE 
.* aad 


FREE 
FREE 


FREE 


OBSERVING the MOON 


Yours for the asking! 


The New UNITRON Catalog | 
of ASTRONOMICAL 
os aaa | TELESCOPES 


including the 


OBSERVERS GUIDE 


eos3.38 
Srerse. 


weiner sta UNITRON 5 i Serer (AY The first 
Scio s: SeaSe; — -| = Stas completely 
nonachromatic 
catalog 
ever to advertise 
fully achromatic 
telescopes! 


‘Inch ALTAZIMUTH REFRACTOR UNITRON’s new 
catalog is colorful — 
red, yellow, and blue 
(as well as black). 


$465. 


[ UatroN | UNITRON 
[owners report —_- REPORTER 


Penee TOURSELS «@ the Conmed 
of the @ ach DETRON! 





ORDER UNITRON Jratemmant Dovvaion 
FORM ne aor casi 
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OBSERVING the SUN 


AMATEUR CLUBS ‘ 
and OBSERVING PROGRAMG 


UNITRON 


fa, 


. 





DBSERVING the PLANETS 3-Inch ALTAZIMUTH REFRACTOR 


~ $265. 






HINTS for OBSERVERS 


oad how ve 


The Observers 
Guide 
is valuable! 





care ber your telncope 


A series of full-page, 
illustrated articles, 
B useful for permanent 
c reference! While you 
might try to use a 
magnifying glass on 
these sampie pages 
reproduced here in 
miniature, we know 
you will want a real, 
full-sized (8%2” by 
jue 11”) copy to put on 
your book shelf. 


WRITE—WIRE-PHONE-RADIO 


Use the handy coupon on the bottom of the 
page. Come in person or send a messenger. 
Use carrier pigeon, smoke signals, jungle 
drums, semaphore, or heliograph. But, how- 





ever you choose to communicate with us, don't 


“Ty 


delay your request for a FREE copy of 
UNITRON’s valuable guide to today’s fastest 
growing hobby. 


UNITRON Snsciument De bu 


of UNITED SCIENTIFIC CO 204.6 MILK ST., BOSTON 9, MASS 


A GLOSSARY of TELESCOPE and OBSERVING TERMS 
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UNITRON 








Please rush to me at no cost or obligation a copy of the 
new UNITRON Catalog of Astronomical Telescopes 
including the Observers Guide. 








Name 


Street 





State 





City 
PLEASE PRINT 
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Astronomy 
Study Aids 





No. 736 Celestial-Terrestrial Globe. Clear 
plastic. Rotating terrestrial globe mounted 
inside star globe with unique star pointer. 
Globes show stars and constellations, coun- 
tries and oceans, all in color. Demonstrates 
earth-sky-sun relationships and_ simplifies 
basic astronomy and geography. 


No. 736-ST-12. 12” Celestial, 6” Terrestrial 
$42.50 


Globe on cradle base. 


No. 736-ST-20. 20” Celestial, 6” Terrestrial 
$106.25 


Globe on tripod base. 








Lae Ss | 


No. 740-5 Deluxe Celestial Globe. Vari- 
colored, shows all stars of the first six mag- | 
nitudes, constellations, declination and right | 





ascension circles, Magellanic clouds and | 
Milky Way. 
nebulae indicated. Weighted base, movable 


$67.50 | 


Important star clusters and 





meridian with horizon. 


Science 
Associates 


INSTRUMENTS/ WEATHER 


ASTRONOMY/ TEACHING AIDS 


Write for full catalogue. 


194 Nassau Street, P.O. Box 216 
Princeton, N. J. 
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OBSERVER’S PAGE 


Universal time is used unless otherwise noted. 


A BricgHt CoMET DUE IN THE SPRING SKY 


OMET 1956h, discovered by S. Arend 

and M. Roland of Uccle Observatory, 
Belgium, on photographs taken last No- 
vember 8th, may become one of the most 
striking naked-eye comets in recent years. 
In early March it will be observable 
low in the southwestern sky just after 
sunset. Most of April it will be too close 
to the sun in the sky to be seen, but by 
May will reappear in the northwest, 
probably fairly conspicuous during the 
early evening. 

When first found, Comet Arend-Roland 
was of the 10th magnitude and diffuse, 
located just east of Alpha Trianguli, and 
moving southwestward. Apparently nearly 
two weeks elapsed before the cometary 
image was recognized on the Uccle plates, 
since the first general announcement of 
the new discovery was made on Novem- 
ber 19th. (The earliest reports errone- 
ously gave the date of discovery as No- 
vember 6th instead of the 8th.) 

An even earlier observation of Comet 
1956h was subsequently reported from 
Japan. At the Tokyo Observatory’s Konko 
branch station, S$. Kaho had been pho- 
tographing that part of the sky for vari- 
able stars—the comet was found on a 
plate exposed on November 7th, about 
34 hours before the first Belgian photo- 
graph. 

During December and January, the 
comet continued its southwestward mo- 
tion through Pisces. As Comet Arend- 


Roland moved nearer to the sun, it 
brightened slowly, while observers at 
Uccle noted night-to-night fluctuations in 
brightness over a two-magnitude range. 
Position measurements were being made 
at observatories in Austria, Belgium, 
China, Czechoslovakia, Denmark, Finland, 
Germany, Great Britain, Greece, Spain, 
in the United States, and probably else- 
where. From these observations the orbit 
of Comet Arend-Roland was calculated by 
several astronomers independently, with 
closely accordant results. 

G. Merton, of Oxford University Ob- 
servatory, England, found that the comet 
will arrive at the perihelion point of its 
orbit on April 8, 1957. On that date, its 
distance from the sun will be only 29.7 
million miles, less than one third the 
radius of the earth’s orbit. Although 
forecasts of comet brightnesses are no- 
toriously uncertain, with many cases of 
widely heralded “great comets” that failed 
to become conspicuous, a striking devel- 
opment for this object appears likely. 

On the assumption that it will follow 
a normal pattern of development, Dr. 
Merton predicts that the comet may reach 
magnitude —I by mid-April, but its 
proximity to the sun may make it unob- 
servable then. After perihelion passage, 
it will move northward very rapidly, 
across Pisces into Triangulum again. On 
April 22nd, when its magnitude may be 
approximately +1, the new comet will be 








COMET AREND-ROL. 


1957 1950.0 61950.0 A 
Feb. 11 o'1g™2 — 2013’ = 1.939 
21 210 4 11 1.899 
Mar. 3 26. 0 6 13 1.818 
13 30. 9 8 30 1.683 
23 ao20- 1 Ss 1.475 
Apr. 2 39.6: 13: 5 1.156 
12 O52. 7 3 34 0.773 
17 We tea We Aa 0.598 
22 2 1.4. 32:39 0.572 
27 259.7 48 41 0.643 
May 2 4 5 9 57 45 0.767 
7 5 8.7 1-92 0.913 
12 6.5.5 63:49 1.066 
17 641.0 63 33 1.219 
ze 7 A 3. 6315 1.371 
June 1 751.9 62° 7 1.661 
1] 8 30.4 60 54 1.930 
21 8 56.4 59 49 2.179 
July 1 9 18,6 +58 54 2.405 
* m, 5.1+ 5log 1+ 10 logr 


4ND (1956 h) 
Mag.* 

r m, Ms, From the Sun 
1.366 779 6™5 +2h7 +12°2 
ISO! We 8 +2.1 + 6.8 
0.983 6.3 4.2 ELS Pag 
0.776 $.41 -229 PEO 5.5 
0.561 3.4 0,1 +05. 220 
0368. 2 3.2 0.1 17.9 
Oissp —0. 2 —4:..6 0.5 1222 
O72" (0, L329 O23: +129 
O51 1.0—2.6 020 +205 
0618 2.0-1.1 +0.7 +35.0 
0:726: -3,1 10.3 11.5 +42.5 
0.832 4.1 1.6 $2.2 +45.1 
0.936 4.9 2,7 +2.8 +45.2 
1:036 5.7 3. 7 Pak “Fa@ss 
1135 6.3 4.5 Po.0 —k4Z79 
1324 7.4 5.9 rose FaQc] 
1504 8.3 7.1 a Get 30 
1.676 9.0 8.0 +3.0 +36.4 
1.843 9.7 8.9 ‘ao “raoet 

m, = 3.05 Slog A + 15 logr 
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In this ephemeris of Comet 1956h computed by I. Hasegawa, Yamamoto Ob- 

servatory, Japan, successive columns list the date; the right ascension and 

declination; the comet’s distance from the earth and from the sun, expressed 

in astronomical units; the magnitude of the comet as calculated from the two 

assumed formulas given at the bottom; and the comet’s sky co-ordinates relative 

to the sun. Reproduced from Circular 1580 of the International Astronomical 
Union, distributed from Copenhagen Observatory. 
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TRIPLES ‘SCOPE 
PERFORMANCE! 


Sharper images, wider field, more light 
|| at higher powers! A startling state- 
|| ment positively proven in 16-page 
telescopic educational matter sent free 
|| on receipt of self-addressed long en- 

velope bearing nine cents (9c) return 

postage. 


only a few degrees from the spot in the 
sky that it occupied at the time of dis- 
covery 5} months earlier. 

Fading slowly as it crosses Perseus, the 
comet will enter Camelopardalis at the 
beginning of May. Then it is expected 
to be about 3rd magnitude and well 
placed for viewing in the northwestern 
sky at the end of evening twilight. The 
total length of its naked-eye visibility may 
reach three months. 

Reports and photographs of the comet 


by amateurs may be sent to Sky and Co ; E 
ee ay > Pi laced in front eyepiece gives t 
Telescope tor possible publication. De- i see the peor a po yo 


tails of the comet’s physical appearance | lengthening your primary focal length 


: ‘ ||| angle up to three times, yet extends eye- 
and brightness should be accompanied || piece out no more than two inches from 
by data on the times of observations, 


normal. This alone sharpens definition. 
instruments used, and condition of the 


observer's sky. 


i First, the Goodwin Resolving Power lens 





| Next, by achieving your highest powers 
| on more comfortable low-power’ eye- 
| pieces, you lessen image deteriorations 
i due to short-focus acute bending of the 
|| convergent beam, since all usual eye- 

pieces are f/l or less. Again sharper 



































: - images from this highest precision lens. 
vas Third, you get greater illumination and 
e URSA MAJOR m » || wider field by relieving tiny aperture 
we i} restrictions of higher-power eyepieces. 
| . . 
The Resolving Power lens is achro- 
* 8/G DIPPER : & 
/ || matic, coated, gives flat field sharp to 
n \ Pi || the edge. Here isastonishment! Price 
oe” =. , || $17.50 in 4” long adapter tube fitting 
/ ers eee standard 14” eyepiece holders ONLY 
; Jue | / _— J : als adapti S , 
“e * LZ e—° Comet Arend-Roland, photographed at (also adaptable to Unitrons. State 
\ e Votes Gis tx 6. Ca oo || if Unitron.) Money back if not 
es | —— “a ; he 24-i I zi fl e || positively thrilled after two weeks 
L/ wroeck with the 24-inch reflector. || trial! Used and praised by legions! 
_ Above, on December 27th, the comet Oe ee a 
pune | was magnitude 11.1 and had a tail N ‘ C OD’s- — _ he a 
eight minutes long. The lower pic- ones may send purcnase order. 
\ § 8 
LENY \ - ture, taken January 24th, shows the FRANK GOODWIN 
e MAY . . : ae * * tas 
: ne erkes Obs 10.0, 10- shore tail. 345 Belden Ave., Chicage 14, Ill. 
~e erKes »servatory ai 10tOS | 
\ 2 : 2 ee 
e POLARIS | 
° \ \2 
MaY | | 
AURIGA \ | CAMELOPARDAL/S 5 K y _ 5 C Oo Pe E 
- | 
i \_- —— = | 
e ‘ . ° COMPLETE AS ILLUSTRATED $29.75 
/\ : : 
\ 4 / $ With standard 60-power eyepiece 
ay 2 | The full 3!4-inch diameter reflecting-type astronomical 
quer 7 
~ ° CASSIOPEIA | telescope that even the telescope makers talk about. 
e \ p p : 
. e ® | It has been sold for more than 17 years and now is on. display | 
‘ | \ | in at least two U. S._ planetaria. It will show mountains and | 
‘e -e-5° e-@ e craters on the moon, Saturn’s rings, Jupiter's four moons and | 
y, ~el— \ im || the planet’s markings, and close double stars with guaranteed 
e-* pRIL 27 e _»® | | observatory clearness. Skyscope enjoys worldwide distribution. : | 
/ Ps +4 t | Every instrument, with its %-wave, aluminized mirror, is in | 
bd / | a ° | | dividually tested before being packed for shipment. We _ suggest 
/ & e | jj that before buying you inquire at almost any local astronomy 
°, ® \ e . | society about the efficiency of Skyscope. 100% American-made. Pere 
© 
PERSEUS \ ANDROMEDA We invite your attention to our free and straightforward usistitins brochure 
» which also shows a photograph of the individual parts used. | 
\ * Arai | = | 125-power and 35-power extra eyepieces $5.15 each 
a * Six-power finder, with brackets $7.50 
K 2 
\ wa Ie \ Holder for extra eyepieces $1.00 
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eee o\ || THE SKYSCOPE CO., INC.  475-s Fifth Avenue, New York 17, N. Y. 
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\ x *% / Read This Advertisement 
e Pi pen | 2? Here is a combination of a Barlow and a particular ocular which gives outstanding results. 
tae \ ace’ It consists of our new Barlow and our 16.3-mm. (34” focal length) Erfle eyepiece. While the 
= \ Ps \ | oo" @ ——— Barlow was not specifically designed to work with this eyepiece, it does so to an astonishing 
es Se ees 4 ” | degree. All images are sharp and hard to the very edge of the field. 
c PISCES coe _¥ _The Barlow gives magnification up to slightly over three times that of the ocular alone 
&, ed i | i = It is achromatic, coated, and mounted to the U. S. standard size of 1.250 inches. 
a | S } i The modified Erfle eyepiece has a field of 75 degrees with excellent eye relief. The 
~ ” combination gives the equivalent focal length of slightly under 6 mm. Many users state it is 
| a ‘\ ¥ far superior to any shorter focal length ocular of equivalent magnification. 
\ APRit | tp Y22° The Barlow sells for $16.00 postpaid, and the Erfle for $14.75 postpaid. Both are guaran 
a 2 y “eb = teed to perform as above nine or money refunded. 
© 4 Dr . . . 
/ a ON ORTHOSCOPIC OCULARS—AIl hard coated, standard 1'/4-inch outside diameter. 
f & ps % 
~ \ | ae 4 3 28-mm. $15.00 10.5-mm. $16.25 4-mm. $17.25 
ia a 16.3-mm. (Erfle) . $14.75 7-mm. $17.25 Barlow 3x $16.00 
CETUS APRIL 
\ : 
a ° Warranted to equal or surpass any oculars obtain- 
@ escopics able anywhere or money refunded. 
. . Finished mirrors, mirror kits, spiders, elliptical 
pies “_ - —_ oe 1000 North Seward Street flats, focusing devices, aluminizing. 
rom ariy November unti P 
early July Fi 1957 ; Los Angeles 38, Calif. Send for catalogue. 
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3” ASTRONOMICAL 
REFRACTOR TELESCOPE 





A good looking, complete instrument, ready to use. 
Reveals the wonders of the sky in sharp, clear de- 
tail. The 3” air-spaced achromatic objective (low- 
reflection coated) has been tested by experienced 
observers who pronounce it equal to any you can 
buy at reasonable cost. An excellent telescope at 
an amazingly low price. Rack-and-pinion eyepiece 
holder of cast aluminum—tocusing tube of chrome- 
p'ated brass. Takes standard 14” eyepieces. We 
supply two eyepieces and a Barlow lens, giving 
powers of 40X, 90X, 120X, 270X. Optical finder 
telescope. 5-power, with  crosslines. Hardwood 
tripod, 60” long. Equatorial mounting makes fol- 
lowing a star very easy. FREE STAR CHART 
AND STAR BOOK INCLUDED. 
Stock #85,032-Y $125.00 f.0.b. 
Barrington, N. J. 


(Shipping wt. 30 Ibs.) 


3” “PALOMAR, JR.” REFLECTOR 
60- to 120-Power — An Unusual Buy! 





| 


| 





You'll see the Rings of Saturn, the fascinating 
planet Mars, huge eraters on the Moon, Star 
Clusters, Moons of Jupiter, Galaxies! Non-break- 


able aluminum covered tube. Equatorial mount 
with lock on both axes. Aluminized and over- 
coated 3” diameter f/10 primary mirror, ventilated 
cell. Telescope comes equipped with a 60X eye- 


piece and a mounted Barlow lens, giving you 60 

to 120 power. A finder telescope, always so essen- 

tial, included. Sturdy, hardwood, portable tripod. 
Free with scope: Valuable STAR CHART 
and 136-page book, “Discover the Stars.’’ 


Stock #85,050-Y $29.50 f.o.b. 
(Shipping wt. 10 Ibs.) Barrington, N. J. 


SPITZ MOONSCOP 


A precision-made 32- gym 
power reflecting telescope 7 
by makers of Spitz Jr. 
Planetarium. Clearly re- 
veals the craters of the 
moon, shows Saturn, Jup- 
iter, other wenders of 
the heavens. Based on 
same principles as 
world’s giant telescopes. 
Stands 36” high on re- 
movable legs. Adjustable 
3” polished and corrected 
mirror. Fork-type altazi- 
muth mount rotates on 
full 360° circle — swings 
to any location in the sky. Fascinating 18-page 
instruction book; sturdy carrying case. 


Stock +70,068-Y $14.95 ppd. 








4” REFRACTOR 


TELESCOPE 
240-POWER 





Complete with Finder, Equatorial Mounting, 
Tripod, Eyepiece Extension, Star Diagonal, 
and Three Eyepieces 


Our newest development. Built for rugged use, 
quality performance. Mounting made from heavy 
iron castings with machined bearings for smooth 
operation. Tripod has extra-heavy 60” hardwood 
legs. Telescope’s weight is 42 lbs., giving stable, 
steady viewing. Big 4” objective is an air-spaced 
achromat, each element coated on both sides for 
low reflection. Three eyepieces supplied give you 
48X, 120X, and 240X. Special Barlow lens, also 
supplied, gives 500X. Star diagonal included for 
comfortable viewing at high angles. Rack-and- 
Pinion focusing. All metal parts are plated to 
prevent rusting. Finder is 8 power. The usual 
price for a 4” refractor of comparable quality is 
over $400, so our new model saves you almost 
40%. 


Stock #85,038-Y 
(Shipping wt. 55 Ibs.) 


$247.00 f.o.b. 
Barrington, N. J. 





LOW-COST TRIPOD AND 
ALTAZIMUTH MOUNT 


Put your telescope to 
use as soon as _ it’s 
finished, by using 
this mount. Later 
you can remove the 
offset yoke and bolt 
an equatorial mount- 
ing of pipe fittings 
or other parts to the 
tripod head. Or, if 
you don’t need a 
portable telescope, buy 
only the offset yoke 
to bolt to a post in 
the ground. Takes 
tubing up to 7%” 
outside diameter. This 
yoke is made of \4”- 
thick painted steel plate. The tripod head is 
machined cast iron, 64%” diameter, gray crinkle. 
The three sturdy hardwood legs are 32” long. 


Tripod and Offset Yoke 
Stock 2+85,037-Y 


Offset Yoke only 
Stock +85,042-Y $9.95 


Tripod Head and Legs only 
Stock 2+85,043-Y $12.50 


All above items are f.o.b. Barrington, N. J. 






ne 
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$19.50 





WAR-SURPLUS 
TELESCOPE 
EYEPIECE 


Mounted Kellner Eyepiece, 
Type 8. 2 achromats, F.L. 28- 
mm., eye relief 22-mm. An 
extension added, O.D. 114", 
standard for most types of 
telescopes. Govt. cost $26.50. 


Stock +5223-Y $7.95 ppd. 














EDSCORP 
SATELLITE TELESCOPE 


THE STORY: From the beginning of the visual 
satellite program, Edmund Scientific Co. was con- 
sulted by the Coordinator of Visual Satellite 
Observations of the Smithsonian Astrophysical 
Observatory in order to find existing optical in- 
struments or to help in the development of new 
ones to meet the unique requirements of MOON- 
WATCH. Every effort was to be made to get an 
instrument with the greatest possible field, which 
would still have the ability to observe faint ob- 
jects with only slight magnification. All this was 
to be provided at a minimum cost. More than 
thirty different optical arrangements were exam- 
ined and evaluated by expert advisors to the 
MOONWATCH program. The optics which we 
have used have been described in the Bulletin for 
Visual Observers of Satellites as providing the best 
combination for the purpose. 


OPTICS: The Satellite Scope has two important 
optical characteristics: A wide (51-mm.) diameter, 
low-reflection-coated objective lens. A six-element 
extremely wide field, coated Erfle eyepiece that, in 
combination with the objective, gives 5.5 power 
with a big 12° field and over 7-mm. exit pupil. 


MOUNT: The mount came in for special atten- 
tion because of unique requirements of group ob- 
serving. The center of rotation of the instrument 
is just below the point where the optical axis is 
deflected by the front-surface mirror. The mirror 
is set at 45° to the axis of the telescope barrel 
and reflects light at exactly 90°. Side brackets 
and wing nuts permit fast, easy elevation and 
rigid locking. Rubber eyeguards and the angle 
of the telescope permit the greatest comfort in 
long-time viewing. The wide field and our special 
mount permit the utmost coverage of the possible 
passage of the satellite without omissicn of an 
area of the sky by a string of observers. 


OTHER USES FOR THE SATELLITE SCOPE 


1. Makes a perfect wide-field finder. A special 
groove on the barrel helps in locating it in the 
finder mount. Fits our twin-ring finder mount. 
Stock No. 70,079-Y—$9.95. 2. Use the Erfle eye- 
piece on your regular astronomical telescope. You 
will need our adapter, Stock No. 30.171-Y—$3.95. 
which gives you an O.D. of 144”. This eyepiece 
cost the government $56.00! 3. Makes a wonderful 
comet seeker; see complete asterisms. 4. Makes a 
fine rich-field telescope ; see wide areas of sky with 
deep penetration. 

Especially Made for Members of MOONWATCH 


Stock #70,074-Y $49.50 ppd. 


° 
ATTENTION! 

Here’s An Interesting ‘‘Do-It-Yourself’’ Project 
If you want to build your own Satellite Scope, we 
can supply the optical parts. or any metal parts 
from our assembled Satellite Scope. We'll be glad 
to send you full description of these components 
together with price information. 

WRITE FOR SATELLITE BULLETIN +40-Y 








ASTRONOMICAL TELESCOPE TUBING 
Stock No. 1.D. OD. Lgth. Description Price 
80,038-Y 4%” 5%” 46”) Spiral-wound ) $2-50 
85,008-Y 6%” 736” 60” paper 4.00 


85,011-Y 2%” 3” 48”) 6.00 
85,012-Y 3%” 4” sor ; 8.75 
85,.013-Y 4%" 5” 48” Abenhone 9.00 
85,014-Y 6%” 7” 60”! 15.00 


All tubing is shipped f.o.b. Barrington, N. J. 


EDMUND SCIENTIFIC CO. 





246 Sky AND TeLescope, March, 1957 





WAR-SURPLUS 
KELLNER EYEPIECE 


Mounted — Ready to Use — 11%” Outside 
Length 


Diameter — Coated — 11%” Focal 
Consists of an achromatic 
eye lens and an achromatic 

blet field lens (Gov't. 

t about $30). The clear 
aperture cf the lenses is 
approximately 1”, giving 
ide exit pupil and a clear 
Excellent for any 
eleseope when low power 
ind a wide field are 
eeded. Try it for 10 days 
if you don’t agree that 
he performance is_ better 
than any commercial type 

ling for two or three 
imes our price, we will 
refund your money in full. 


Stock +50,130-Y 


mage. 


$5.90 ppd. 





Rack & Pinicn Eyepiece Mounts 





| 
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i 

i 
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For Reflectors 


| 





For Refractors 


Now you can improve performance in a most 
important part of your telescope—the eyepiece 
holder. Smooth, trouble-free focusing will help 


you to get professional performance. Look at all 
these fine features: real rack-and-pinion focusing 


with variable tension adjustment; tube accom- 
modates standard 114” eyepieces and accessory 
equipment; lightweight aluminum body casting ; 
focusing tube and rack of chrome-plated bra 








body finished in black wrinkle paint. No. 50,077- 
is for reflecting telescopes, has focus travel of over 
2”, and is made to fit any diameter or type tubing 
by attaching through small holes in the base. 
Nos. 50,108-Y and 50,108-Y are for refractors and 
have focus travel of over 4”. Will fit our 27,” 
I.D. and our 37,” I.D. aluminum tubes respectively. 


Stock +50,077-Y (less diagonal holder) $9.95 ppd. 
Stock +60,035-Y (diagonal holder only) 1.00 ppd. 
Stock #50,103-Y (for 27” 1.D. tubing) 12.95 ppd. 
Stock #50,108-Y (for 379” 1.D. tubing) 13.95 ppd. 





HUYGENS EYEPIECES 


Here are some really terrific values in eyepieces ! 
The three eyepieces listed below are manufactured 
by one of the world’s best producers of optical 
components. We have searched the world’s mar- 
kets, including Germany and France, to find a 
real quality eyepiece. The image clarity, the 
workmanship evidenced in the metal parts, will 
prove the skill and experience of Gcto Optical 


Company, Tokyo. Guaranteed terrific buys! 
HUYGENS TYPE — STANDARD 114,” DIAM. 
6-mm. (14) Focal Length 

Stock +30,063-Y $8.50 ppd. 
12.5-mm. (12”) Focal Length 

Stock +30,064-Y $8.00 ppd. 
COMBINATION EYEPIECE — 10-mm. and 20-mm. 
Stock +30,065-Y $9.00 ppd. 





7X — FINDER TELESCOPE — ACHROMATIC 


Stock #+50,080-Y Finder alone, less ring 
mounts $9.95 
Stock 250,075-Y Ring mounts per pr., $3.95 


ORDER BY STOCK NUMBER 


BARRINGTON e 





HEAVY-DUTY EQUATORIAL 


MOUNT AND TRIPOD 
for 6”-8” 
REFLECTING TELESCOPE 


Heavy cast base with 
sturdy 32” hard- 
wood legs. 1” shafts. 
Boston bronze bearings 
to provide a uniform 
film of lubrication over 
entire bearing surface 
and assure smooth op- 
eration. Big locking 
knobs 1°” on both dec- 
lination and polar axes. 
Polar axis variable for 
latitude adjustment. 12” 4 
cradle securely holds 3” ue 

to 10” tubes. Beauti- 

fully finished in baked black crinkle paint. 
can be removed easily for permanent post mount- 
ing. Height 38”, weight 32 Ibs. 
Stock +85,023-Y 


DOUBLE AND TRIPLE YOUR 
TELESCOPE’S POWER 
WITH A BARLOW LENS 


heciertibd Moos a 


Legs 


$49.50 f.o.b. 










PRIMARY 


SINGLE ELEMENT 
BARLOW 


EYEPIECE 





WHAT IS A BARLOW? A Barlow lens is a 
negative lens used to increase the power of a tele- 
scope without resorting to short focal length eye- 
pieces, and without the need for long, cumber- 
some telescope tubes. Referring to the diagram 
above, a Barlow is placed the distance P inside 
the primary focus of the mirror or objective. The 
Barlow diverges the beam to a distance Q. This 
focus is observed with the eyepiece in the usual 
Thus, a Barlow may be mounted in the 
same tube that holds the eyepiece, making it very 
easy to achieve the extra power. The new power 
of the telescope is not, as you might suppose, due 
to the extra focal length given the objective by 
the difference between P and Q. It is defined as 
the original power of the telescope times the 
quotient of P divided into Q! 

Beautiful chrome mount. We now have our 
Barlow lens mounted in chrome-plated brass tub- 
ing with special spacer rings that enable you to 
vary easily the power by sliding split rings out 
one end and placing them in other end. Comes to 
you ready to use. Just slide our mounted lens into 
your 114” I.D. tubing then slide your 14” O 
eyepieces into our chrome-plated Sabie. Two 
pieces provided, one for regular focal length 
eyepieces and one for short focal length ones. 

Remember, in addition to doubling and tripling 
your power, a Barlow lens increases your eye 
relief and makes using a short focal length eye- 
piece easier. 

Don’t fail to try one of these. Many people 
do not realize the many advantages of a Barlow 
and the much greater use they can get from their 
telescopes. Our Barlow has a focal length of 

1%”. We have received many complimentary 
letters about this lens. So sure are we that you 
will like it that we sell it under a 30-day guaran- 
tee of satisfaction or your full purchase price 
returned—-no questions asked. You can’t lose, 
so order today. 


Stock +30,200-Y Mounted Barlow lens $8.00 ppd. 


ATTENTION—BEGINNERS AND 
JUNIOR ASTRONOMY CLUBS 


To solve the problem of low-cost lenses of good 
quality for a beginner’s telescope we have had 
these achromatic lenses designed and mass pro- 


manner. 





duced. Our first shipment is in. They are swell! 
ACHROMATIC OBJECTIVE, 32-mm._ diam. 
(14%4”), F.L. 31”, (Will get 62X with 14” eyepiece; 
124X with 4” eyepiece) 

Stock #30,201-Y $2.50 ppd. 
ACHROMATIC OBJECTIVE, 42-mm._ diam. 
(1 21/32”), F.L. 41”, (Will get 41X with 1” eye- 
piece; 82X with %4”; and 164X with 4”) 

Stock 230,202-Y $4.00 ppd. 
JINMOUNTED SETS OF RAMSDEN EYEPIECE 
LENSES 

Stock 2+30,210-Y 2” eyepiece set $1.50 
Stock +30,208-Y V4" eyepiece set $1.75 


SEND CHECK OR MONEY ORDER... 





PRISM STAR DIAGONAL 


For comfortable viewing 
of the stars near the zenith 
or high overhead on re- 
fractor telescopes using 
standard size (14” O.D.) 
eyepieces, or you can make 
an adapter for substandard 
refractors. Contains an 
excellent quality alumi- 
nized right-angle prism. 
Tubes are satin chrome- 
plated brass. Body is black 
wrinkle cast aluminum. 
Optical path of the s7stem 
is about 3%”. 


Stock +70,077-Y 





$12.00 ppd. 





FUN WITH OPTICS 


New booklet. 32 pages. Com- 
pletely illustrated. Shows you 
how to build many types of 


instruments; plus lens 
various types of 
work, op- 


optical 
primer showing 
lenses and how they 
tical illusions, ete. 

Simple, easy-to-follow direc- 
tions for building astronomical 
te! escopes, te rrestrial telescopes, 
artist’s drawing projectors, reflex 
slide viewers, magnifiers, miniature 
transparency projectors and many 
instruments. 

No technical knowledge is needed. Youngsters 
or grownups can have a lot of fun learning about 
optics and building their own optical instruments 
using lenses, prisms, ete., purchased from us. 


Stock #9050-Y $.50 ppd. 





monoculars, 
other optical 





“MAKE - YOUR- OWN” 4%” MIRROR KIT 


The same fine mirror as used in our Palomar, Jr., 
polished and aluminized, lenses for eyepieces and 
diagonal. No metal parts. 


Stock 3+50,074-Y $16.25 ppd. 





8X FINDER TELESCOPE 





You focus 

Base fits 
any diameter tube—an important advantage. 
Has 3 centering screws for aligning with main 


locating. 
by sliding objective mount in and out. 


Has crosshairs for exact 


telescope. 20-mm. diam. objective. Weighs less 
than 1% pound. 
Stock #50,121-Y $8.00 ppd. 





MISCELLANEOUS ITEMS 


KELLNER EYEPIECE — 2” focal length (144” O.D.). 
Mount of black anodized aluminum. 


Stock 2730,189-Y $6.00 ppd. 


60° SPECTROMETER PRISM — Polished surfaces 18- 
mm. x 30-mm. — flat to % wave length. 


Stock +30,143-Y $8.25 ppd. 





BRASS TUBING 
2 pieces, 3” long, slide ~aaes Blackened brass. 
I.D. 1-3/16". O.D. 1-5/1 
Stock +40,165-Y $1.75 ppd. 


30-day Money Back Guarantee 
as with all our Merchandise! 


> 





BE SURE TO CET FREE CATALOG “Y” 
Fantastic variety—never before have so many 
lenses, prisms, optical instruments, and compo- 
nents been offered from one source. Positively 
the greatest assembly of bargains in all America. 
Imported! War Surp!us! Hundreds of other hard- 
to-get optical items. Write for Free Catalog ‘‘Y.”’ 








SATISFACTION GUARANTEED! 


JERSEY 
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BALSBODO SP, 
TELESCOPE 


A superb telescope, the BALscope, 
Sr. has more than sufficient resolving 
power and magnification for both in- 
struction and personal enjoyment of 
amateur astronomy as a hobby. Its 
high light-gathering power and lack 
of stray light enables the user to ob- 
serve stars down to the tenth mag- 
nitude on moonless nights. 

You'll enjoy its excellent portabil- 
ity, too. So compact, you can carry it 
anywhere and mount it on any pan- 
head camera tripod with B&L tripod 
adapter. Focusing is simple yet pre- 
cise with its unique prism-focusing 
system . even the beginner can 
focus with perfect accuracy. Four 
easily interchangeable eyepieces 
ranging from 15X to 60X provide ex- 
cellent results—from Star Clouds to 
Double Stars. 

BALscope, Sr. is also the finest ter- 
restrial telescope available. 

Mer OX eyepiece ..-.--..--.-.... $115.00 
$12.00 down 
on the Bausch G Lomb 
TIME PAYMENT PLAN 





WRITE for new telescope book 
G-36. Bausch & Lomb Optical Co., 
25815 Lomb Park, Rochester 2, N. Y. 


BAUSCH 6 LOMB 


. 
ip 
a 
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THE Buriep TREASt 


RION, first among the winter con- 
stellations, has an obscure neighbor, 
unknown to the ancients and seldom ob- 
served by amateurs today. Following the 
“hunter of the beast’’ is Monoceros, the 
Unicorn, a dim area of the Milky Way. 
The name of this neglected constella- 
tion is a Greek word meaning one horn. 
\ pattern can hardly be drawn among its 
stars, and as Monoceros has no star 
brighter than 4th magnitude, it might well 
be described by Tennyson’s line, “Swal- 
lowed in vastness, lost in silence, drowned 
in the deeps of a meaningless past.” 
lo find Monoceros is easy if one looks 
for the great triangle formed by three Ist- 
magnitude stars, Procyon, Betelgeuse, and 
Sirius. This bounds the most interesting 
part of the constellation. An old stanza, 
Admiral Smyth, 
praises this resplendent delta: 


saved for posterity by 


“Let Procyon join with Betelgeuze, 
ind pass a line afar, 

To reach the point where Sirius glows— 
The most conspicuous star; 

Then will the eye delighted view 
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Behind this starry frame is a beautiful 
hidden world, awaiting the owner of a 
small telescope who is willing to search 
in a stellar wasteland for the treasures of 
Monoceros. Among them Beta, a triple 
sun, is especially appealing. It is situated 
about two thirds of the way from Betel- 
geuse to Sirius. North of it, but relatively 
close, is the cluster NGC 2232, which 
might be called the Double Wedge. 

Slightly north and east of the center of 
the great triangle is NGC 2301, the 
Golden Worm, a cluster of 60 stars that 
forms a curving group topped with a fly- 


ing wedge of suns. 

About two thirds of the way from Pro- 
cyon to Sirius is another cluster, M50. Ac- 
cording to Harlow Shapley it has 100 
stars, but it is less striking than this num- 
ber implies; its appearance suggests that 
we call it the Coil. 


‘RE OF MONOCEROS 


The fairest specimens of celestial 
jewelry in this region are the Christmas 
Tree, NGC 2264, and the Harp, NGC 
2244. The first is a cluster of 20 gems not 
far from Xi Geminorum and well above 
the top line of our equilateral triangle. 
It has a bright star at the bottom of the 
tree and a double at the top, but much 
of the time the tree is not seen upright. 

The Harp is a rather small cluster of 
16 suns, most of them bright, near Epsi- 
lon Monocerotis (which itself is an easy 
double star). This cluster is the heart of 
a remarkable nebula known as_ the 
Rosette, more than 3,000 light-years from 
the earth. Although the nebulosity can- 
not be seen through ordinary telescopes, 
the Harp is compensation. 

A little west and north of NGC 2244 
nestles a beautiful, very small delta of 
stars, a delightful object I call the Trigon, 
which has seemingly been overlooked by 
almost all observers. Some of us will take 
special possession of this miniature marvel 
of three relatively bright stars, close to- 
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gether. ‘This triple system was discovered 
by Wilhelm Struve over a century ago, 
and is number 939 in his catalogue; it 
consists of an 8th-magnitude star and 
two others of the 9th magnitude within 
about 40 seconds of arc. 

When explored with a telescope, the 
entire constellation of Monoceros is radi- 
ant with a multitude of suns and with 
other clusters. Although celestial glories 
such as these were not especially made 
for Man, they will enrich leisure hours. 

LELAND S. COPELAND 
1124 State St. 
Santa Barbara, Calif. 











Craters and craterlets stand out strikingly in this region of the moon near first-quarter phase. At bottom center, Walter (90 


miles across) has a central peak and many craterlets in its interior. 
Faraday lying on its upper left edge; this latter crater, in turn, has two smaller craters in its rim. 


Just below center is a large ring plain, Stéfler, with 


flong the terminator 


(sunrise) line at the right edge of the picture, crater Tycho is just catching the sunlight on its eastern rim. 


THIS PHOTOGRAPH WAS TAKEN WITH A 3144-INCH QUESTAR 


Ralph and Dorothy Davis of Sarasota, 
Florida, are a young husband-and-wife team 
who recently tried their hands at lunar 
photography. This close-up of the area 
west of Tycho was made of the waxing 
moon in January, 1957. The print was en- 
larged from 35-mm. film, and on this scale 
the whole moon would be nearly 30” in 
diameter. They use a Hexacon camera body 
with their Questar. 


Mr. Davis writes, “We can’t begin to tell 
you how much we have enjoyed our Questar. 
raking these moon shots is the most excit- 
ing thing we’ve tried so far. We shoot a 
roll of film now in 15 minutes, but the real 
work begins in the darkroom. We compare 
our pictures with those in the books and 


keep trying new ways to eliminate grain 
and get the tiny craterlets. 

“Since last April I guess we have put ten 
years of normal use on our Questar. We 
use it and respect it but we don’t baby it. 
We live on Little Sarasota Bay only 40 feet 
from water—our corrosion problems are 
terrific, not only from salt but from hydro- 
gen sulphide gas. Yet our Questar shows 
no reaction at all from the elements. The 
dew is so bad at night that after about 20 


Questar 
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minutes the entire unit is soaked — we just 
bring it in and let it dry of its own accord. 
In all this time I have never cleaned the 
front lens or any glass surface other than 
by just blowing dust off. 

“Our Questar shows us hour after hour 
in perfect comfort what we only had 
glimpses of before in our 6-inch reflector.” 

Our thanks to the Davises, and congratu- 
lations on the beautiful pictures that attest 
their skill and artistry. We hope to publish 
more. 

The De Luxe Questar, $995; Field Model, 
$495. Easy Payment Plan available for both. 


QUESTAR CORPORATION 


New Hope, Pennsylvania 
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Complete Telescopes 


Our Latest 
with 
Dual Finder 
that swings 
to either side 
of eyepiece. 
Find object 
with ease, 
east or west 
of your 
meridiat 


For details anu 
price list, write 


Cc. C. YOUNG CO. 


25 Richard Road, East Hartford 8, Conn. 














OPTICAL FLATS 


Pitch Polished, Beral Coated. 


Rectangular shape 
134" x 1%” 
14 wave $1.75 ea. 
4 wave $4.50 ea. 
Postpaid. 


Elliptical shape 
Heavy edges to minimize 
temperature effects 
1144” minor axis 
wave $4.00 ea 

4 wave $6.50 ea. 
Postpaid. 
BERAL COATINGS — same opti al charac 
teristics as aluminum mechanically more 
durable — not over-coated — may be removed 
without harming glass surface. Prices for 
Beral coating telescope murrors: i diam. 
$2.75, 6”- $3.50, 8”- $4.50, 10”- $6.50 and 12\%4”- 
$9.75 each, fob Skokie. 


LEROY M. E. CLAUSING 
8038 MONTICELLO AVE. SKOKIE, ILL. 











LOW-EXPANSION 
ELLIPTICAL DIAGONALS 
Aluminized, 44 wave. 

Minor Axis 


Ps ° Ss : ; $3.75 
ae oar : , ws 

1%” . ; » «+ 5.00 

1%” ; . 6.50 
MODIFIED RAMSDEN 


EYEPIECES 
%”, 4%”, 1%", 2”, 8”, and 4” 
Attractively mounted in 1%” O.D. silicon- 
aluminum bushings. 
$5.50 each, $14.00 per set (any 3) 
VERY FINEST WASHED ROUGE for the 
final stages of polishing and figuring. 
In 4 oz. jar (wet)...... $1.80 


focal lengths. 


Write for free catalog. 


NYE OPTICAL CO. 


2100 Cherry Ave., Long Beach 6, Calif. 














Astronomical Eyepieces 


Here are the best oculars obtainable for the 
price, made with fine optics and tested i 
dividually in our laboratory 1 real buy at 
a cost you can afford 


Ramsden and Huygens Eyepieces 
AN. Be. Pr inccvankscrseke $6.70 each, postpaid 
Achromatic Eyepieces 
erties y $15.25 each, postpaid 


Each is beautifully mounted to fit standard 
1%” holder. The barrel is nickel plated, the 
rest black anodized. Above eyepieces come 
with crosswires at a slightly higher price. 

Focusing mounts and finders also available. 


Write for Bulletin 10. 


PERRY INSTRUMENT CO. 


202 Maple St., Weehawken, N. J. 
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JUPITER’S SATELLITES 


The configurations of Jupiter's four bright moons 
are shown below, as seen in an astronomical or 
inverting telescope, with north at the bottom and 
east at the right. In the upper part, d is the point 
of disappearance of the satellite in Jupiter’s 
shadow; r is the point of reappearance. 

In the lower section, the moons have the posi- 
tions shown for the Universal time given. The 
motion of each satellite is from the dot toward the 
number designating it. Transits over Jupiter's disk 
are shown by open circles at the left, eclipses and 
occultations by black disks at the right. The chart 
is from the American Ephemeris and Nautical 
Almanac. 


MARCH 
Phases of the Eclipses of the Satellites 


i ‘ lll 


31 1 2 3 _4@ 


PREDICTIONS OF BRIGHT 
MINOR PLANET POSITIONS 
Thetis, 17, 9.7. March 13, 13:18.1 
+0-38; 23, 13:11.9 41-50. April 2, 
13:03.9 +3-04; 12, 12:55.2 +4-10; 22, 
12:47.0 +5-00. May 2, 12:40.6 +5-29. 
Flora, 8, 9.8. April 22, 16:09.3 —12-53. 


May 2, 16:01.5 —12-24; 12, 15:51.8 —11- 
56; 22, 15:41.1 —11-32 June 1, 15:30.7 
— 11-16; 11, 15:21.6 —11-10. 


After the asteroid’s name are its number and the 
magnitude expected at opposition. At 10-day inter- 
vals are given its right ascension and declination 
(1950.0) for 0® Universal time. In each case the 
motion of the asteroid is retrograde. Data are 
supplied by the IAU Minor Planet Center at the 
University of Cincinnati Observatory. 


MINIMA OF ALGOL 

March 3, 16:56; 6, 13:45; 9, 10:34; 12, 
7:23; 15, 4:13; 18, 1:02; 20, 21:51; 23, 
18:40; 26, 15:30; 29, 12:19. April 1, 9:08; 
1, 5:57. 

These minima predictions for Algol are based on 
the formula in the 1953 International Supplement 
of the Krakow Observatory. The times given are 
geocentric; they can be compared directly with 
observed times of least brightness. 


UNIVERSAL TIME (UT) 


TIMES used on the Observer’s Page are Green- 
wich civil or Universal time, unless otherwise 
noted. This is 24-hour time, from midnight to mid- 
night; times greater than 12:00 are p.m. Subtract 
the following hours to convert to standard times in 
the United States: EST, CSi,..6; Met, 7: 
PST, 8. If necessary, add 34 hours to the UT be- 
fore subtracting, in which case the result is your 
standard time on the day preceding the Greenwich 
date shown. 





OCCULTATION PREDICTIONS 


March 9-10 Chil Orionis 4.6, 5:51.8 
-+-20-16.2, °9. Imo 5:22 2... .<.28k 


H 4:47.66 —24 +14 51. 

March 16-17 Chi Virginis 4.8, 12:37.0 
—7-45.6, 16. Em: E 3:33.1 0.0 —2.0 349; 
F 3:38.2 —0.7 —0.2 305. 

March 19-20 Kappa Librae 5.0, 15:39.5 
—19-32.5, 19. Em: F 11:06.5 —2.2 —2.1 
320; H 10:19.2 —1.4 —0.7 312; I 10:04.4 

345. 

March 22-23 21 Sagittarii 5.0, 18:22.8 
— 20-34.0, 22. Em: E 11:07.9 —2.1 +0.9 
258; F 10:39.9 —2.3 +2.0 237. 


For stations in the United States and Canada, 
usually for stars of magnitude 5.0 or brighter, 
data trom the American Ephemeris and the British 
Nautical Almanac are given here, as follows: eve- 
ning-morning date, star name, magnitude, right 
ascension in hours and minutes, declination in de- 
grees and minutes, moon’s age in days, immersion 
or emersion; standard station designation, UT, 
a and b quantities in minutes, position angle on 
the moon’s limb; the same data for each standard 
station westward. 

The a and b quantities tabulated in each case 
are variations of standard-station predicted times 
per degree of longitude and of latitude, respec- 
tively, enabling computation of fairly accurate 
times for one’s local station (long. Lo, lat. L) 
within 200 or 300 miles of a standard station (long. 
LoS, lat. LS). Multiply a by the difference in 
longitude (LO — LoS), and multiply b by the 
difference in latitude (L — LS), with due regard 
to arithmetic signs, and add both results to (or 
subtract from, as the case may be) the stand- 
ard-station predicted time to obtain time at the 
local station. Then convert the Universal time to 
your standard time. 

Longitudes and latitudes of standard stations 
are: 


A +72°.5, + 42°.5 E +91°.0, +40°.0 

B +73°.6, +45°.5 F +98°.0, +31°.0 

Cc +77°.1, + 38°.9 G Discontinued 

D +79°.4, +43°.7 H +4120°.0, +36°.0 
I +123°.1, +49°.5 











SETTING CIRCLES 





Made of choice aluminum or brass, machined 
and polished all over. Hour circles machine- 
scribed with hour, half-hour, and five-minute 
marks. Declination circles scribed in degrees 
0-90-0-90. Numbers stamped with 1%” dies. 
Holes reamed standard sizes. State sizes. 


Aluminum Brass 
5” circles, set of two $12.00 $15.60 
6” circles, set of two 13.00 16.90 
8” circles, set of two 20.00 26.00 


MAGNUSSON 


14560 West 52nd Ave., Arvada, Colorado 














ARE YOU READY FOR 
A TOP-GRADE PITCH? 


When you're ready to graduate to precision 
optical wor 

When you're tired of spending dozens of 
hours on tedious polishing — 

When you want to switch to watching your 
mirror polish fast - 

When you want to emphasize 
ship — 

When you want to join the professionals - 


Then, buy CYCAD OPTICAL PITCH 


The world’s fastest and finest optical pitches. 
Teed and proved on major astronomical mir- 

irs, and on commercial lens production. Ex- 
tremely fast with rouge or cerium. Three 
grades: Soft, for easy use by amateurs; Hard, 
for tough problems in figure retention; and 
Siabu, for production tests. CYCAD BEES.- 
WAX an optical grade beeswax of superior 
speed for lens work. 


Soft, Hard, or Siabu Pitch.$ 


craftsman- 


0 per pound 


Optical Cycad Beeswax... .$2.65 per pound 


2. 
All prices postpaid in U.S.A. 


CYCAD PRODUCTS 


Box 51, Crystal Lake, Illinois 
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THE SUN, MOON, AND PLANETS THIS MONTH 
The sun, on the ecliptic, is shown for the beginning and end of the month. 
The moon’s symbols give its phase roughly, with the date marked alongside. 
Each planet is located for the middle of the month or for other dates shown. 


Mercury will not be visible this month, 


due to its proximity to the sun. Superion 
conjunction occurs on March 20th, Mer- 
cury then entering the evening sky. 
Venus also cannot be viewed, as it is 
in the morning sky very close to the sun. 
Earth arrives at heliocentric longitude 
180° on March 20th at 21:17 UT. 
commences in the Northern Hemisphere 


Spring 
and autumn in the Southern, with days 
and nights approximately equal every- 
where. 

Mars continues its rapid eastward mo- 
tion, now setting shortly before midnight. 
\t midmonth Mars is in western Taurus, 
and has an apparent magnitude of +1.4 

Jupiter, in western Virgo, is visible all 
night, as it reaches opposition to the sun 


SUNSPOT NUMBERS 

December 1, 183, 163: 2, 147, 145: 3, 
155, 169; 4, 175, 194: 5, 155, 190; 6, 146, 
175; 7, 149, 173; 8, 148, 157; 9, 164, 165; 
10, 147, 204; 11, 153, 229; 12, 185, 200; 13, 
171, 184; 14, 211, 218; 15, 152, 198; 16, 
161, 186; 17, 163, 174; 18, 100, 156; 19, 
94, 15h: 26; 212, 130: 2B 134, 17se- 2. 
151, 193; 23, 160, 215; 24, 185, 219; 25, 
195, 229; 26, 199, 216; 27, 186, 215; 28, 
190, 202; 29, 160, 185; 30, 153, 168; 31, 


170, 174. Means for December: 159.8 
\merican, 185.5 Zurich. 

\bove are gives the date, the American num 
r, then the Zurich number. These are observed 
ean relative sunspot numbers, the American 


mputed by Dr. Sarah J. Hill from AAVSO 
Solar Division observations, the Zurich numbers 
m Zurich Observatory and its stations in Lo 
rno and Arosa 
The previously unreported American 
November, 1956, 


sunspot numbers fon 


are: 

November 1, 153; 2, 176; 3, 169; 4, 183: 
5, 209: 6, 254: 7, 287; 8, 265; 9. 207; 10; 
25: WE, 224: 12, 178: 13, 180: 14. 177: US, 
221; 16, 170; F7, 16k: 18, 150; 19; 145; 20, 
143: 21, 121: 22, ISk: 23; 95: 24. 104: 25. 
120; 26, 126; 27, 126; 28, 155; 29, 180; 30, 


157. Mean for November: 173.1 Ameri- 


on March 17th. On that date it is 413 
million miles from the earth, shining at 
magnitude —2.0, its disk having an equa- 
torial diameter of 447.2. Jupiter is in 
retrograde motion throughout the month; 
on the 23rd it passes less than north of 
the 3.8-magnitude star Beta Virginis. 
Saturn rises in the southeast at mid 
night about March 22nd, after 
western quadrature with the sun on the 
Ith. The 
chus, about 8‘ 


slightly brighter than this red star. 


passing 


ringed planet is now in Ophiu- 
northeast of Antares and 
Retro 
gerade or westward motion begins on the 
24th, preceding opposition on June Ist. 

Uranus may be observed through the 
night, as it sets only shortly before dawn. 
This 6th-magnitude object, the faintest 
planet visible to the unaided eye, is in 
retrograde motion about 4° west of the 
Beehive cluster in Cancer. 

Neptune is also in slow retrograde mo- 
tion, about 2° west of Kappa Virginis. 
It rises about midevening and may be 
seen with the aid of binoculars or a small 


E. O. 


telescope. 


AND DISTANCE 
March 1, 16:12 
March 9, 11:50 
March 16, 2:22 
March 23, 5:04 
March 31, 9:19 

April 7, 20:32 





MOON PHA: 


New moon 
First quartet 
Full moon 
Last quarter 
New moon 
First quarter 


March Distance Diameter 
Perigee 14, 22" 223,100 mi. 33’ 17” 
Apogee 27, 4" 252,100 mi. 29 27” 
April 
Perigee 12, 1" 226,200 mi. 32’ 51” 


VARIABLE STAR MAXIMA 
March 2, T Centauri, 133633, 6.1; 2. 
X Monocerotis, 065208, 7.6; 2, Z Ursae 
Majoris, 115158, 6.6; 3, TT Herculis, 
180531, 8.0; 5, RR Scorpii, 165030, 6.0; 
5, T Normae, 153654, 7.4; 18, Ro Cassi- 


\-— For Spiders—It’s | Snyder’ 3— 


March, 


URY 2 VENUS § 


MARS A JUPITER 
SATURN @ URANUS @U 
@N PLUTO @P 


opeiae, 235350, T Ursae Majoris, 
123160, 7.9: “ny "y Coronae_ Borealis, 
154639, 74: : 27, RS Herculis, 171723, 8.0. 

April 3, R Draconis, 163266, 7.6; 3, 
R Indi, 222857, 8.0; 4, V Monocerotis, 
061702, 7.1: 7, R Virginis, 123307, 6.9; 
9, R Cancri, 081112, 6.8; 10, R Gemi- 
norum, 070122a, 7.1. 


These predictions of variable star maxima are 
by the AAVSO. Only stars are included whose 
mean maximum magnitudes are brighter than 


magnitude 8.0 Some, but not all of them, are 
nei arly as bright as maximum two or three weeks 
before and after the dates for maximum. The 


data given include, in order, the day of the month 
near which the maximum should occur, the star 
name, the star designation number, which gives 
the rough right ascension (first four figures) and 
declination (bold face if southern), and the pre- 
dicted magnitude. 


ete en 





Full rotational and longitudinal 
positive locking. 


adjustment, 
For prism diagonals add 10%. 


Minor Axis: B” te 2.58%. .0ceeee 
Bao OE Bee a cate $16 e OF ZAC cccciaee 
2.50" of 2.55". «2904 o eeneevaswees $30 


State tube's LD and O.D. Send for catalog. 


QUALITY OPTICS 


Harold E. Snyder Walbridge, Ohio 











CPHPP PPPS L POLO? 


PRPIPILOL ALLL LLa. 
We have developed . . 
Optical sighting jigs for alignment of 
eternal 





dish, reflector, and distant station in 
one oper ation 


. through research and design. 


Can we solve your problem? 


LABORATORY OPTICAL CO. 
Box 387, Plainfield, New Jersey 
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SOUTHERN 


The sky as seen from latitudes 20° to 
10° south, at 11 p.m. and 10 p.m., local 
time, on the 7th and 23rd of May, re- 


snp TELESCOPE, March, 
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spectively; also, at 9 p.m. and 8 p.m, on 
June 7th and 23rd. For other dates, add 
or subtract 4 hour per week. 


Four planetary nebulae on this chart 
are now well placed for telescopic obser- 











vation: NGC 3242 in Hydra, magnitude 
9.0, size 40” by 35”; NGC 3918, Cen- 
taurus, 8.4, 13”; NGC 6210, Hercules, 
9.7, 20” by 13”; NGC 6572, Ophiuchus, 
9.6, 16” by 13”. All appear bluish green. 
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STARS FOR MARCH 


The sky as seen from latitudes 30° to 
north, at 9 p.m. and 8 p.m., local 
ne, on the 7th and 23rd of March, re- 


spectively; also, at 7 p.m. on April 7th. 


1 


For other dates, add or subtract 4 hour 


per week. 
Jupiter dominates the eastern part of 
the sky at chart time. It is easy to iden- 
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tify the giant planet in western Virgo, a 
region lacking bright stars. Jupiter, in 
opposition to the sun on March 17th, is 
most suitable for evening observing with 
small telescopes this month. 
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Japan’s Finest Telescopes 


yyy YJUJ(0@€6— 





now available for 


American Astronomers 























Sole U. S. Distributor 


S. E. Laszlo House of Imports 
25 Lafayette St., 


Lie 


Prompt Delivery 
Brooklyn, N. Y. 
6" for complete refractors 


ESTABLISHED iN 1926, 


OLDEST AND 


Brooklyn 


from 


2.4°~ 









JAPAN'S 


LARGEST FIRM 


SPECIALIZING IN ASTRONOMICAL 


TELESCOPES 
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This complete 

GOTO 6 EQUATORIAL 
was recently exported 
the TITAN OBSERVATORY 


Los Angeles. 


Mr. Joseph Choate, 450 South Serrano Street, Los Angeles 5, 
California, owner of a Goto 6 telescope shall be pleased to 


give you his personal experiences with the Goto telescope. 











GOTO OPTICAL MFG. 
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SETAGAYA- 


KU, 


‘OCT oO, 


Amateurs who desire Telescopic Acces- 
sories, Objectives, etc...of unsurpassed 
quality may now obtain them at low 
cost by importing directly from the 
manufacturer in Japan. 


Achromatic Objectives 


for use in Astronomical main telescopes, 


mounted in cell. 


Oculars 
American size barrel. 


Orthoscopic (regular type) 
4, 6,9, 12.5, 18, 25mm 


Kellner 
6, 9 12.5, 18, 25, 40mm 






















Huygens 
6,9, 12.5, 18, 25, 40mm 


Star Diagonals 


for use in eye-pieces under 25mm $ 16.90 


Erecting Prisms 


for use in eye-pieces under 25mm $ 11.90 


Sun Projecting Screen Set $ 11.90 


3” C.A. 47.2” F.L. $ 61.50 
4” C.A. 59.1” FL. $ 137.00 


$ 14.40 each 


$ 12.90 each 


$ 6.70 each 


to 
in 








WW 


YY 





(Prices including shipping costs) 


The above prices also include the anticipated 
import duties so in making remittances 259% should 


be deducted from the listed prices. 


CO Coble Add. 
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GOTOPTIC TOKYO 


JAPAN 



































COMPLETE OBSERVATORIES 


Two foremost manufacturers combine technical 
skills to offer larger economical observatories 


complete from telescope to housing ! 





One letter stating your require 
ments will now bring you a quota- 
tion On an observatory complete in 
every detail. We predict that the 
figure will be pleasantly surprising, 
the construction of the observatory 
a smoothly run operation, and the 
finished observatory a fully inte- 
grated, precision unit. This is made 
possible by the association of two 
famous astronomical manufacturers 

Astro-Dome Manufacturing, 
Inc., and ‘Tinsley Laboratories. 
Domes are available up to 50 feet 
in diameter, and telescopes of any 
design can be supplied to the high- 
est standards of precision. 


This combination of technical skill 
can very well make possible an ob- 
servatory for you now, due to the 
efficiency and economy of our co- 
ordinated plan. You are invited to 
request information of any kind 


which would be useful to you. 


Write either company 


for details: 


ASTRO-DOME 


MANUFACTURING, INC. 


1800-06 Wallace Ave., N.E. 
Box 127, Sta. A, Canton 5, Ohio 
Telephone: GLendale 3-2142 


Tinsley 


msiey 
2530 Grove Street @ Berkeley 4, Calif. 
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